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“THE NEW PHONOGRAPH. 
“ven years ago a young man came into the office of 
the SCIENTIFIC AMERICAN, and placed before the 


editors a small, very simple 
machine about which very 
few preliminary remarks were 
offered. Our visitor without 
any ceremony whatever turn- 
ed the crank, and to the as- 
tonishment of all present the 
machine said: ‘*Good morn- 
ing. How do youdo? How 
do you like the phonograph ?” 
The machine thus spoke for 
itself, and made known the 
fact that it was the phono- 
graph, an instrument about 
which much was said and 
written,- although little was 
known. 

It was the latest invention 
of Edison, and the editors and 
employes of the SCIENTIFIC 
AMERICAN formed the first 
public audience to which it 
addressed itself. The young 
man was Mr. Thomas A. Edi- 
son, even then a well known 
and successful inventor. The 
invention was novel, original, 
and apparently destined to 
find immediate application to 
hundreds of uses. Every one 
wanted to hear the wonderful 
talking machine, and at once 
a@ Modified form of the origin- 
al phonograph was brought 
out and shown everywhere, 
amusing thousands upon 
thousands ; but it did not by 
any means fulfill the require- 
ments of the inventor. It was 
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scarcely more than a scientific curiosity or an amusing | and thoroughly believed it was destined to become far 
toy. Edison, however, recognized the fact that it con-| more useful than curious or amusing. He contended 
tained the elements of a successful talking machine, | that it would bea faithful stenographer, reproducing 


not only the words of the 
speaker, but the quality and 
inflections of his voice; and 
that letters instead of being 
written would be talked. He 
believed that the words of 
great statesmen and divines 
would be handed down to 
future generations ; that the 
voices of the world’s prima 
donnas would be stored and 
preserved, so that, long after 
their decease, their songs 
could be heard. These and 
many other things were ex- 
pected of the phonograph. It 
was, however, doomed to a 


’ period of silence. It remained 


a toy and nothing more until 
a few months since, when it 
was made known to the pub- 
lic that the ideal phonograph 
had been constructed ; that it 
was unmistakably a good 
talker ; and that the machine 
which most people believed 
to have reached its growth 
had after all been refined and 
improved until it was capa- 
ble of faithfully reproducing 
every word, syllable, vowel, 
consonant, aspirate, and 


sounds of every kind. 
During the dormancy of the 


phonograph its inventor se- 
cured both world-wide fame 
and a colossal fortune by 
means of his electric light and 
(Continued on p. 422.) 
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NAPHTHA EXPLOSIONS IN ROCHESTER AND JERSEY 
CITY. 

A very serious explosion, due to an escape of naph- 
tha, took place in Rochester, N. Y., on December 21. 
The Municipal Gas Light Company of that city uses 
one of the modern gas making processes, in which 
naphtha is employed for enriching the gas. The gas 
works receive large quantities of naphtha from the 
Vacuum Oil Works, and the two establishments are 
connected by a pipe line, part of which is placed in 
Fourteen thousand gallons of 
the inflammable fluid had been pumped into the line 
to be carried by it to the works. One or more leaks 
existed in the pipe line, and, in consequence, a quanti- 
ty of the naphtha escaped and found its way into the 
sewers. At 3:25 P. M. it caught fire and exploded near 
John H. Poole’s mill. The roof was blown off the mill 
and the street was torn up at intervals for a distance of 
half a mile. Other explosions rapidly followed, and 
soon Mr. Poole’s mill was in flames. Three flouring 
mills were completely destroyed before the firemen had 
the flames under control at half past eleven at night. 

A leak has been found in the pipes near the Atkinson 
Street sewer. This is thought insufficient to account 
for the extent of the disaster, and the whole line will 
be tested by hydrostatic pressure. The loss of life is 
not yet known with certainty, but several people have 
probably perished. The sewers are badly damaged in 
places, and windows were broken everywhere. 

Immediately following the news of this occurrence 
comes the tidings of another similar accident, though, 
fortunately, of far less extent. In the office of the 
Jersey City Gas Light Company, in Jersey City, N. J., 
a naphtha leak existed in the cellar. The heat of the 
steam pipes, it is supposed, vaporized the fluid, and 
about noontime on December 22 two explosions fol- 
lowed each other in quick succession, the second being 
the worse. The front of the building was blown out, 
but the occupants escaped with more or less serious 
injuries. One of them is not yet pronounced out of 
danger. 

These two accidents emphasize the need of extreme 
care in dealing with naphtha. It is more dangerous 
than gas, because when a leak occurs it takes far longer 
for the last traces to disappear. Its comparatively 
stable nature makes it a fearful adjunct to a conflagra- 
tion, as it burns and when mixed with air explodes. 
The first explosion only disposes of a part of the dan- 
ger; some will almost always be left to prolong the 


trouble. Water acts ineffectually in extinguishing it, 
eo it floate and burns upon the surface. 


In this city vast quantities are used, probably over a 
thousand barrels a day in the gas works alone. But, 
fortunately, these establishments are all situated on 
the edge of the water. The oil is brought in tank 
barges to the dock and then pumped through a short 
line into tanks, whence it is taken to the works. Yet, 
in the light of what has occurred, it would seem that 
more stringent regulations should be applied to its use. 
No line of pipe used for its transfer should be buried. 
The greatest element of safety in handling naphtha is 
exposure. Hidden pipes and tanks are a perpetual 
menace. Ventilation is also an important security. 
Everything connected with its storage and transporta- 
tion should be open both to inspection and ventilation. 


ro 
POSITION OF THE PLANETS IN JANUARY. 
VENUS 


is morning star. An interesting event in her course oc- 
curs on the 2d, at 11h. A. M. She is then in conjunc- 
tion with Jupiter, the planets being only 1° 51’ apart, 
Venus being that distance farther north. The planets 
rise on the morning of the conjunction about three 
hours before the sun. Venus rises on the 1st at 3 h. 54 
m. A. M. On the 81st she rises at 4h. 47m. A. M. Her 
diameter on the ist is 18 8’, and she is in the constella- 
tion Libra. 

JUPITER 
is morning star. He signalizes his progress in the sky 
during thé month by his meeting with Venus on the 
2d. He makes also a close conjunction with Beta 
Scorpii on the 24th, at 6h. P. M., being at that time 
only 8’ south of the star. At the close of the month he 
rises four hours and a half before the sun. Jupiter 
rises on the Ist at4h.4m. A.M. On the 31st he rises 
at 2h. 30m. A.M. His diameter on the 1st is 31’, and 
he is in the constellation Libra. 


SATURN 

is morning star until the 23d, and then evening star. 
On the 28d, at 9h. A. M., he is in opposition with the 
sun, Heis then at his nearest point to the earth, and 
is visible under the most favorable conditions, rising at 
sunset and continuing above the horizon all night. 
Saturn rises on the ist at 6h. 26m. P. M. On the 81st 
he sets at 6 h. 49m. A. M. His diameter on the Ist is 
19:2", and he is in the constellation Cancer. 


MARS 


is morning star. On the 5th, at 7 h. A. M., heisin 
quadrature with the sun, rising at that time about 
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in conjunction with Uranus, being 1°10’ north. Mars 
rises on the Ist at0 h. 15m. A. M. He rises on the 3ist 
at 11 h.13 m. P.M. His diameter on the Ist is 7 4’, 
and he is in the constellation Virgo. 


MERCURY 


is morning star until the 18th, and then evening star. 
He is in superior conjunction with the sun on the 18th, 
at s h. P. M., passing beyond the sun, and changing 
from his Westert to his eastern side. Mercury rises on 
the Ist at 6h. 583 m. A.M. On the 31st he setsat5 h. 
48m. P.M. His diameter on the 1st is 48’, and he ir 
in the constellation Sagittarius. 


URANUS 
is morning star. On the 7th, at 7h. P. M., he is in 
quadrature with the sun. Uranus rises on the ist-ai 
0h.37m. A. M. On the 31st he rises at 10h. 35 m. P. 
M. His diameter is 3°6", and he isin the constellation 
Virgo. 
NEPTUNE 
is evening star. He sets on the 1st at4h.4m. A. M. 
On the 31st he sets at 2 h.4m. A.M. His diameter 
on the 1st is 2:6’, and he is in the constellation Taurus. 

At the close of the month, Mars, Uranus, Jupiter, 
and Venus are morning stars. Neptune, Mercury, and 
Saturn are evening stars. 

—_ ot 
Saved by the Scientific American. 

Mr. J. J. Stranahan is the editor of the Exponent, 
a bright paper published at Chagrin Falls, Ohio. Ina 
recent issue of his journal he gives the following: 

‘“‘Those wishing to be well up in scientific and me- 
chanical matters cannot afford to be without the 
SCIENTIFIC AMERICAN. It has been a constant visitor 
at our sanctum for fourteen years, and the other half 
of our family says that it is nip and tuck between the 
Bible and the SCIENTIFIC AMERICAN so far as we are 
concerned. We, however, have a double interest in the 
SCIENTIFIC AMERICAN, for, but for it, a new man 
would be behind the editorial quill of the Huponert. 
When we came near crossing the dark river, when taken 
by cramps while swimming across Mark Neice’s pond 
in Newbury last summer, the first thought that entered 
our mind in that awful moment was an article which 
we had read about two weeks before in the SCIENTIFIC . 
AMERICAN, on how good swimmers are drowned by be- 
coming frightened, when by coolness and deliberation 
they could save their lives. Although ten rods from 
shore, in twenty or thirty feet of water, with severe 
eramps in neck and thigh, we swam toshore, and spoiled 
a nice funeral and cheated some other fellow out of a 
seat in the sixty-eighth general assembly. And there 
are doubtless those who’ wish that the SCIENTIFIC 
AMERICAN was in Hades before that article was pub- 
lished.” 

Mr. Stranahan further states that the facts above 
given are true to the letter. 

eee 
Artificial Silk. 

The author dissolves 3 gris. of nitro-cellulose in 100 
to 150 c. c. of a mixture of equal parts of alcohol and 
ether. He adds 2°5c¢.c. of a filtered solution at one- 
tenth of the dry ferrous chloride of commerce in alco- 
hol; or of stannous chloride, and further 1°5 ¢. c. of 
a solution of tannic acid in alcohol. The whole is 
filtered in a closed apparatus to prevent loss by evapor- 
ation. The liquid is placed in a vertical reservoir, 
having at its bottom a blowpipe nozzle of glass or 
platinum. This pipe forms an acute cone with an 
orifice of from 0°10 to 0°20 mm., the thickness of the 
margin not exceeding 0'1 mm. This aperture opens 
into a vessel of water acidulated with one-half per cent 
of mono-hydrated nitric acid. The level in the reser- 
voir being some centimeters higher than in the vessel 
of water, the outflow proceeds easily. The fluid thread 
hardens at once in the acidulated water, and may be 
drawn out by a uniform movement. The thread thus 
formed must be dried rapidly by traversing a current 
of dry (not hot) air, and may be wound up as soon as 
dry. Itis gray or black, but a number of soluble color- 
ing matters may be introduced into the ethereal solu- 
tion, thus obtaining threads of all colors.—lf. De 
Chardonnet. 


+ Oe 
How to Invest Nine Dollars, 

By remitting $9 for the SCIENTIFIC AMERICAN, Sct 
ENTIFIC AMERICAN SUPPLEMENT, and the ARCHITECT 
AND BUILDERS EDITION of the SCIENTIFIC AMERI- 
CAN for 1888, the subscriber will surely have the latest 
and best scientific, engineering, mechanical, architec- 
tural, and building information to be had, and it is 
only in these three publications that a great deal of the 
information they will contain can be had at all. 

The number of engravings of new inventions, engi- 
neering works, scientific experiments, the elevation and 
plans of new buildings, etc., which have appeared in 
the three editions of the SCIENTIFIC AMERICAN during 
the year just closing reaches the large number of 
twenty-eight hundred and forty-nine. Every issue of 
the ARCHITECT AND BUILDER contains views of 


midnight, and is easily visible as a small ruddy star, | modern houses printed in colors, accompanied with 


northwest of Spica. 
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AN INTERESTING PATENT DISCUSSION IN THE SENATE 
For several years past the Department of Agriculture 
has been conducting experiments with a view to pro- 
mote and increase the production of sugar from cane 
and sorghum. The more recent of these experiments 
has resulted in important gains of sucrose by what is 
known as the diffusion process, which, in brief, consists 
in reducing the cane by cutters into thin slices, and 
soaking them in water. The solution is then boile 
down in the usual manner. : 

In this way. a larger yield of sucrose or saccharine 
matter is obtained than by the ordinary process of 
squeezing between rollers. 

In the ordinary process of concentrating the sucrose, 
much trouble is occasioned by the acidity of the sac- 
charine solution, which caused the inversion of the 
erystallizable sugar into glucose, resulting in great 
losses of sugar. 

The Department of Agriculture undertook a series of 


special experiments, having in view the highly import- } 


ant object of discovering a practical mode of prevent- 
ing the inversion and saving the sugar. 

An appropriation of $94,000 was made to carry on 
these experiments, at Fort Scott, Kansas, under the 
general direction of Professor Wiley, a distinguished 
chemist. On July 19, 1886, the Hon. Norman J. Cole- 
man, Commissioner of Agriculture, appointed Professor 
Magnus Swenson to be superintendent, to conduct the 
experiments, under the direction of the chemist. 

Professor Swenson set to work most energetically, 
and it was not long before he hit upon the happy idea 
of preventing the invertive action of the organic acids 
in the cane chips upon the sugar during the process of 
extraction by adding lime to the saccharine or diffu- 
sion solution. 

The remedy proved at once successful, and the im- 
portant fact was iminediately communicated to the De- 
partment of Agriculture by Professor Wiley, who gave 
ample and deserved credit. to Professor Swenson for 
the suggestion and realization of the experiment. This 
was in December, 1886. , 

Very soon after making this new and valuable dis- 
covery, namely, on December 29, 1886, Professor Swen- 
son applied for a patent, which, after long lingering in 
the Patent Office, was finally granted on October 11, 
1887, number 371,528. . 

The discovery of Prof. Swenson appears to be rapid- 
ly gaining in importance. It seems likely to prove to 
be the key to the success of the sorghum sugar industry, 
and unless his patent can in some way be suppressed, 
he is likely to be handsomely rewarded for his invention. 
This is looked upon with ‘horror by many people, 
who may be required temporarily to pay perhaps the 
one thousandth part of a cent per pound of sugar for 
the use of a discovery that may add untold millions of 
wealth to our agricultural resources. 

Complaint has already been made to the Senate, and 
there seems to be a strong disposition in that body to 
throttle the patent before it has time to swell intoa 
gigantic monopoly, like the barb fence, the driven 
well, the telephone or the telegraph, or the Standard 
Oil Company. 

On the 15th of December last, Senator P. B. Plumb, 
of Kansas, submitted a resolution which was passed 
after being modified as follows : ; 

** Resolved, That the Attorney-General be requested 
to investigate the issuance of letters patent No. 371,528 
to Magnus Swenson, of date October 11, 1887, and if in 
his judgment the same is invalid upon any ground, or 
was procured by reasonof information obtained from 
experiments made by the government, and if in his 
judgment a suit can be maintained in the name-of the 
United States, that he commence suit promptly to have 
the same canceled or the use of the same by said Swen- 
son or any one claiming under him perpetually en- 
joined.” 

Prior to passing the resolution a long discussion took 
place in regard to the jurisdiction of the Senate, the 
power of the Attorney-General, etc,, in which a number 
of Senators’took part; but only a few mémbers made 
remarks touching the merits of the invention or the 
rights of inventors who are in governmental employ, 
ete. ; 

The only man in the Senate who seems to have had 
the courage to say a word in behalf of the inventor was 
the Hon. Wilkinson Call, of Florida. 

During the progress of the debate, Mr. Plumb said: 
‘The subject matter of this resolution and the issu- 
ance of a patent to Mr. Swenson is of very great im- 
portance to the people of this country, because if Mr. 
Swenson’s claim is substantiated -it may prove that he 
has a very important control over the manufacture of 
sugar from sorghum, the value of which has been 
demonstrated by experiments made by the government, 
and the opportunity for the obtaining of this patent 
having been presented to Mr. Swenson by reason of his 
employment by the government. I should be very 
glad, therefore, to have the resolution passed, in order 
that the Attorney-General may be admonished to do 
whatever he may find legally: within his power in the 
direction of setting aside the patent at an early day. 

“Tf Swenson has a valid patent, he has it upona 
mere technicality. Properly speaking, morally speak- 


ing, he has no right to a patent. He was in the em- 
ploy of the general government ; every step of the ex- 
periment which resulted in the development of this 
process was taken by reason of the expenditure of the 
public money, and except for the expenditure of public 
money this process could not have been developed, at 
least at the time that it was.” 

The Hon. J. B. Beck, of Kentucky, said: ‘‘ From very 
long experience and observation here, I have found 
that whenever we constituted a board, whether it was 
to examine into guns, or ships, or anything that the 
government wanted, or even toa canceling stamp for 
the Post Office Department, and when we furnished 
them the money and all the facilities for making the 
investigation, and without our money‘and without the 
facilities furnished by us they would have had no idea 
of the suggested matters in the nature of improvements 
that they afterward patent; and thus we are constantly 
handicapped by men who have obtained all the infor- 
mation that enabled them to take out their patents 
through the means and instrumentalities that we have 
furnished, and through the money we have put into 
their hands for the purpose of doing it. Ifthereisany 
way of breaking that up, I want to break itup. ~ 

“Tf I were to go over the history of the last twenty or 
thirty years of inventions that have been claimed by 
men who have been the trusted officers of the govern- 
ment to.make improvements for the use of the govern- 
ment, in guns and in the machinery that we have 
needed, it would be found that a very large: majority 
of the patents have been taken out by men who were 
in our employ, and who obtained the information to 
take them out by the means furnished by the govern- 
ment, and the information elicited under the investi- 
gations made with the money of the government. It can 
do no harm for us at least to get the opinion of the 
Attorney-General as to what our rights now are, so 
that we may guard against these abuses by law, if need 
be, in the future.” 

Mr. Call said : ‘‘I think there is a great deal of doubt 
whether the resolution ought to pass. I should be 
very willing to vote for a general law authorizing the 
Attorney-General to bring suits in all cases where there 
is reasonable cause to believe a patent invalid ; but to 
declare that he shall bring suit to invalidate this patent 
because the inventor discovered the invention while in 
the service of the United States, or on the broader 
ground contained in the anmiendment, on account that 
it was in the course of experiments made by the United 
States, seems to me utterly illogical. -Neither fact 
affords any ground whatever for declaring the patent 
invalid. Shall we limit the human mind in discoveries 
to facts which have not been elicited by government in- 
vestigation 2? Why is not an invention as meritorious, 
why are not the operations of the intellect in discover- 
ing some great mechanical principle of benefit to man- 
kind because the facts on which the intellect operated 
were discovered in the course of experiments made by 
the government and at its expense ? The invention is of 
as much service, and has as much right, and is as com- 
mendable, and ought to be as much encouraged, if he 
discovers some great benefaction from facts elicited by 
the government asfrom any other source. The gov- 
ernment has noclaimon his thought, on the opera- 
tions of his intellect, and I think the ground of this 
resolution therefore is entirely erroneous: 

“This resolution declares, so far as the Senate has 
power to doso, that aman in the employment of the 
government who makes a new discovery of some law of 
nature, of some process heretofore unknown, shall not 
have the advantage of it, simply because he is in the 
employ of the government, and that all his intellectual 
faculties belong to it outside of the special purpose for 
which he is employed. I shall vote against it. A poor 
man’s talent is all that he has, and the government 
does not need to take that away from him.” 

Mr. George.—‘‘ Suppose this discovery is made in the 
process of experiments carried on by an ew ploye of gov- 
ernment with the government’s money, then what?” 

Mr. Call.—“‘It does not make the slightest difference. 
The government does not buy the man’s brain for any- 
thing but the special purpose for which it employs 
him, namely, for his use of the already ascertained 
laws of mechanical operation which may be used. It 
does not contract with him that whatever new discov- 
eries may be made in the vast field of nature shall be 
compensated for by his employment to use those 
already known and discovered. There is no such con- 
tract, and there ought to be none. If a man discovers 
some great and new principle, some great benefaction 
to mankind, shail it be said because it was done with 
the government’s money that that was contemplated 
in the contract? Certainly the proposition denies 
itself ; 
with the government to render a specific service he 
also contracts for all new discoveries in the unknown 
realm of nature which may be made by him. 

“The government is a poor paymaster at the best, 
and invention will not be promoted by denying the 
inventors all benefit from their inventions. On the 
contrary, the power of monopoly, the power of money, 
will be promoted by the principle of securing the sale 
of a man’s genius before he has made an invention. 
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the proposition that when a man contracts- 


‘* The Senator from Kentucky said that he had known 
for many years men in the employ of the government 
using the government’s money in its experiments, and 
then obtaining a patent for some new invention that 
had been discovered in the course of their employment. 
If any such patent has ever been issued, it has been by 
the fraud of the Interior Department or their igno- 
rance. The law has always been to the contrary. The 
law has always been that a discovery once used any- 
where is a dedication to the public. The invention 
must be new and unused, and not put in service, ora 
patent cannot be obtained for it.” , 

Hon. Henry M. Teller, of Colorado, said: ‘‘I haveno 
objection to the resolution if the facts are as I under- 
stand them in this case, and if the law is, as it seemsto 
me it ought to be, that the man who, while engaged in 
studying a single question for the government under 
its pay, discovers something greatly advantageous to 


|the people of the United States while so employed, 


ought not to be allowed (although it is possible the law 
may permit it now) to obtain a patent for that discov- 
ery. He ought not, in equity and right, to be allowed 
a patent, and thus take the discovery away from the 
people and make it useful only to himself.” 

Hon. Jchn Sherman, of Ohio, said: ‘‘ This inven- 
tion, made by anemploye of the government with the 
aid of large expenditures of the government, is said 
to be one of the most valuable and important inven- 
tions made of late years, especially in regard to an in- 
dustry that at this time excites more interest among 
the people of the United States than any other indus- 
try, that is, the question how to utilize the sugar in 
the beet and in the cane—sorghum in the various 
forms. If this patent is allowed to stand in the way 
of the active experiments that are being made in that 
important process, it will prevent the planting of beets; 
it will prevent the growth of sorghum; it will pre- 
vent further inquiry into the best means of making 
sugar from the various agricultural products which 
have been proposed; it will stop the experiments 
made by the government of the United States ; and it 
is therefore not a slight thing. It is a matter of vital 
im portance. 

‘“*T think we have the right, as the Senate of the 
United States, to direct the attention of the Attorney- 
General to this matter; to inquire in the first place 
whether he has the power to test the validity of this 
patent without a law of Congress ; and in the second 
place to give us such information upon the subject as 


will enable us to prepare a bill that will enable the 
government of the United States in honor to withdraw 


its patent in case it has been illegally or fraudulently 
obtained.” 
+04 
Labor and Money. 

The doctrine of the power of law to create monetary 
value degrades labor as its first effect, by fixing in the 
minds of the people the*notion that labor is not the 
only source, perhaps not even the greatest source, of 
monetary value. Itconcedes to a rival power the dom- 
ination of labor, by endowing that power with plenary 
potentiality to regulate the value and price of labor 
and all it produces. Hence labor would lower itself to 
a secondary rank in the production of values, whereas 
it is, in a scientific view, the primary and sole creator 
of value. Labor must either be master or slave. It 
must acknowledge no equal, no rival, no usurping, in- 
terloping competitor in the creation of the values 
of the world. If it takes any other than the fore- 
most position among its rivals, its cause is hopeless. 
It will be led by the nose, like an ox or an ass, it will 
work in the yokeits rivals contrive forit, and, as has 
been the case in all past history, it will be regarded by 
the ‘‘money power ” in the light of hewers of wood and 
drawers of water.—Social Science Review. 


oo 


Lake Freight. 

A marvelous record in lake marine annals was com- 
pleted December 9-by the big propellers Jewett and 
Tioga, belonging to the Union Steamboat Company, 
when both came into port together, with flags flying 
and whistles blowing. They first left Buffalo together 
on the morning of April 26.. Each had completed 25 
round trips and sailed 46,000 miles, the Tioga having 
delivered 85.000 tons and the Jewett 75,000 tons of 
freight during the season. During the whole time 
neither has had to lie to fora single day for repairs. 
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The End of Another Year. 

During the year now closing, our mail subscribers 
have received gratis an extra number of the SCIENTIFIC 
AMERICAN. The present volume closes with 27 num- 
bers, thus giving the subscriber, at considerable cost to 
the publishers, 53 numbers for the year 1887, in place of 
. We hope our mail subscribers will recognize our 

berality in presenting them with the extra number, and 
favor us with a renewal of their subscription promptly. 
And if any one ean influence a friend to join him, who 
is not acquainted with the value of our publications, 
it will be a good thing for both his friend and the 
publishers. 
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THE SELF-REGISTERING BAROMETER. 

The accompanying illustration represents a self-reg- 
istering barometer that has recently been put into the 
office of the SCIENTIFIC AMERICAN. Similar instru- 
ments are now in use in the Harvard Observatory, the 
Lick Observatory, Wellesley .College, Central Park 
Observatory, New York City, and the office of city 
engineer at Providence, and other, places. This in- 
strument is of a very high grade, and gives a weekly 
record of the barometric changes. 

Without any attention, it registers on a paper sup- 
ported by a flat tablet the changes in pressure. To 
make the readings clear, the proportions are soadjusted 
as to magnify the variationsthree times. On the chart 
each tenth as marked really measures three-tenths of 
aninch in height. This provides also for any minor 
inaccuracies due to varying thickness of the line 
marked on the paper by the indicator. 

In general principle it operates by weighing the mer- 
cury in acylindrical giass tube, which'forms the cis- 
tern. ‘This tube is suspended from the frame of the 
apparatus by two long steel springs. When the 
column rises, mercury enters the tube from the cis- 
tern. The latter is reduced in weight and also rises. 
When the column falls, more mercury enters ‘the cis- 
tern, which, under the increased weight, stretches 
the springs and descends. Thus it will be seer that 
the cistern moves up and down in the same 
direction asthe actual column. 

The ratio of its motion to the true varia- 
tion is adjustable by varying the strength 
of the springs. In some instruments a ratio 
of 2:1is provided, but the larger rate seems 
the preferable.. Thus, on the SCIENTIFIC 
AMERICAN instrument the hundredths di- 
visions are so large that they can readily 
be fractioned. ; 

For marker, a glass tube charged with 
red ink is adopted. This is carried in a hori- 
zontal position, attached rigidly to the cis- 
tern, and moving up and down with it. At 
one end itis drawn down to a small orifice. 
The ink forms a species of film between it 
and the paper, and a strong red line is traced 
on the chart. 

Two features of interest characterize the 
chart and its way of application. It covers 
the period of seven days. Thus the paper 
has to be replaced only once a week. This 


may seem a minor point, but it is far from 
belng sucn, 4S It saves much trouvle aud 


the necessity for daily attendance at a speci- 
fic hour. The other feature is the position 
of the chart. When receiving the curve of 
heights, the paper is stretched over a flat 
tablet that moves horizontally. Thus ar- 
ranged, all the readings for the week, or for 
whatever portion may have elapsed, are 
visible. This arrangement is a great im- 
provement over the cylinder or disk systems, 
neither of which is easily read for any 
period back, when held by the registering 
mechanism. 

The adjustment for temperature is ar- 
ranged by a system of compensation. As 


The American Outlook. 


Our English contemporary the Colliery. Guardian 
takes an encouraging view of the prosperity for our 
railroad enterprises the next year. 

The intelligence which has come to hand within 
the last day or two from the United States (says the 
editor) is of a more encouraging character. For some 
time past 1888 has presented itself in somber colors, so 
far as the American iron and steel trades are concerned; 
but we now learn that an impression is beginning to 
prevail that the demand for rails next yéar.in the 
United States will, after all, be better than it was ex- 
pected to be a few weeks since. Should what we may 
term the amended anticipation be realized, the attend- 
ant consequences tan but be favorable to the iron and 
steel rail trades of Great Britain and western Europe, 
since if the American iron trade presents a fairly steady 
tone next year we may reasonably assume that matters 
will also move on pretty well upon this side of the At- 
lantie. : 

We have all along contended that there is a material 
difference between the panic of 1873 and the depression 
of 1:87. In 1873 a large number of ‘ wildcat” Ameri- 
can railroads were projected, and sought to maintaina 
precarious existence with the aid of capital raised in 
England and Europe at heavy—and we had almost 
said usurious —rates of interest. It is to be feared that 


the ternperature rises and the mercury de- 
creases in specific gravity, normally the 
movements of the cistern would be af- 
fected. The changes in elasticity of the 
springs, under alterations in temperature, 
are mainly relied on to correct this. The 
expansion and contraction of the frame is 
also allowed for in the adjustment. The consequence 
is that the apparatus is self-correcting for changes 
of témperature. : 

The frame is of heavy cast iron; the working parts 
are of brass, and generally nickel plated. The tablet 
is moved by a cord which is carried once around a 
drum that is rotated by the clockwork. The tablet is 
suspended from two grooved wheels that move along 
a horizontal track. : 

This interesting instrument has now been at work for 
several weeks in the office of -this paper, and has given 
a consecutive record of all changes, day and night, for 
that period. Owing to the use of ink, the curve is as 
well defined as if made by a drawing pen, and the old 
trouble incident to former types of recording instru- 
ments of endeavoring to follow a gray and obscure 
pencil mark is avoided. 

The instrument was constructed by the Draper 
Manufacturing Company, of 152 Front Street, this city. 
The same firm also make other registering meteoro- 
logical instruments, rain gauges, anemometers, etc., 
following, as far as may be, the same line of construc- 
tion. The accuracy attained in some of their instru- 
ments is very remarkable. In one of their registering 
barometers no error exceeding three one-thousandths 
of an inch has, it is said, been observed. 

a 

AN impervious enamel for paper, wood, etc., is a 
solution of shellac in methylated spirit. A coating-of 
this is applied, and then another coating laid at a high 
temperature and under great pressure. 


THE SELF-REGISTERING BAROMETER. 


in too many cases these projectors of the “‘ wildcat” 
schemes had little or no serious intention of fulfilling 
the engagements into which they entered. The inevit- 
able result was a very serious collapse of American rail- 
road credit, affecting alike all American railroad prop- 
erty, good, bad, and indifferent. From this collapse 
the recovery was so slow and painful that the ground 
lost can scarcely be said to have been recovered much 
before 1878. 

When we endeavor to analyze the American railroad 
situation of 1887, we find a very different state of af- 
fairs happily existing. It is true that with their usual 
impetuosity American railroad men have somewhat 
overbuilt themselves in 1887, and that American rail- 
road credit has been strained, toa certain extent, in 
consequence. But it must be borne in mind that 
American railroad companies have profited materially 
from the fall in the value of money which has taken 
place throughout the United States since 1873, while 
the work of railroad establishment has also been ren- 
dered easier by the great decline in the price of rails 
and rolling stock. Yet another distinction between 
the panic of 1873 and the depression of 1887 will be 
found in the fact that the new lines undertaken in the 


United States during the last three years have been |. 


of a more bona fide character than many of those pro- 
jected in 1872 and 1873, while the capital required for 
the railroad works undertaken in 1885, 1886, and 1887 
has been principally provided by the Americans them- 
selves. A large extent of the new railroad mileage es- 
tablished in the United States since 1884 has alse been 
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earried out by previously existing. American railroad 
companies, possessing a more or less solid and sub- 
stantial credit, and fairly well able in consequence to 
sustain for atime the consequences of acheck similar 
to that which we have witnessed during the last few 
Months. In other words, the American railroad situa- 
tion of 1887 bears the impress of far more respectability 
than was observable in the panic of 1873. We must 
take account still further of the consideration that since 
1873 the United States have materially advanced in 
wealth and population, so that there has been far mare 
real justification for the new railroads undertaken in 
the West, Southwest, and Northwest than could 
possibly be found in the ‘‘wildeat” projections of 
1878. 

It is in such considerations as these that we may find 
some explanation of the better prospe¢t which appears 
to be now happily opening for the American railroad 
interest and for American iron in 1888, Cheaper 
Capital, less costly materiel, greatly enlarged popula- 
tion, general industrial progress, and much more ac- 
cumulated wealth—these are the supports upon which 
the American railroad interest and the American iron 
trade can happily now rely. It is probably a fact that 
the Americans are becoming a more industrial people 
than at any former period in theirhistory. The United 
States are still par excellence the great industrial 
quarter of the world, since cotton growing 
is quite as much an agricultural pursuit as 
the raising of cereals or the grazing of live 
stock. But it is a happy characteristic of 
the natural resources of the great republic 
that they are surprisingly varied and com- 
prehensive, and that-they afford scope for 
the development of human industry in well 
nigh every form. This, it appears to us, is 
a point of material importance in connec- 
tion with the future of the United States. 
A country which has only one industry must 
always be more or less in a precarious posi- 
tion, while a country with a multiplicity of 
industries is less exposed to climatic va- 
garies and commercial vicissitudes. 

It is quite possible—indeed, it is extremely 
probable—that 1888 will witness a material 
contraction in American railroad construc- 
tion. No nation in the world can go on 
building 10,000 or 12.000 miles of new line 
every year for an indefinite period; and, 
therefore, some check in American railroad 
establishment was inevitable. But, at the 
same time, it will be highly satisfactory if 
the shock which it was apprehended that 
the American iron trade would experience 
in 1888 in a severe form loses something of 
its intensity. 

- —_—_———— Ss - 
Good Material for Successful Engineers. 

The Ratlway Review says: A number of 
our leading railway shops are taking in 
“engineering students,” bright young men 
who come from the technical schools to learn 
the practical side of railway mechanics, 
and who enter as apprentices. They receive 
slightly more pay than the ordinary ap- 
prentices, but their wages are still merely 
nominal. The experience has been that 
when engineering students have been thus 
received, the benefit ismutual. These young 
‘men come into the shops fresh from their 
mathematics and their drawing tables, and 
while they absorb all that they can of the 
practicalities of their chosen work, they are found 
to be very useful by their employing officers, because 
of their familiarity with mechanical theory and draw- 
ing. There are not a few master mechanics in the 
country who are invaluable in their places—first class 
men in every respect—but who, in early life, had not 
the advantages of education which this younger 
generation of students has had, and they find many 
directions in which these educated young fellows are 
made useful. Especially useful are these students as 
a detail for special work of investigation. They are 
well equipped for such work, and they know how 
to make a good report on the same. 

a 
A New Tanning Agent, 

By digesting coal dust with caustic soda at a boil 
and neutralizing this liquor with hydrochloricacid, the 
author obtains a new tanning agent, which he names 
pyrofuscine. Heconsiders that the new process is more 
complicated than the usual tanning processes, but that 
it is 50 per cent cheaper than the bark process and 20 
to 80 per cent cheaper than the alum process.—P. F. 
Reisch, in Dingler’s Ployt. Journal. 

or end 
A Practical Suggestion. 

We know of no better way in which an employer of 
intelligent men can invest $3 than by subscribing for 
the SCIENTIFIC AMERICAN for a trusty superintendent, 
foreman, or other employe whose services for faith- 
fulness he wishes to recognize. It would be a weekly 
reminder of the donor’s generosity, 
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“After Alteration” 


ALTERATIONS AND ADDITIONS TO A COUNTRY HOUSE AT POMFRET, CONN.HOWARD HOPPIN, ARCHITECT. 


A REMODELED HOUSE. 

It frequently happens in the experience of the archi- 
tect that he is called upon to enlarge or remodel a 
dwelling. Sometimes it is only required to add one or 
more rooms, whilein other cases it is sought to improve 
the appearance of the exterior. Such problems often 
severely tax his ingenuity, for it becomes difficult to 
considerably improve the appearance of a building 
while substantially maintaining its original outlines. 

As illustrating what may be done in this direction, 
We present to our readers a set of drawings, showing 
the ingenious and clever method of treatment adopted 
by Architect Howard Hop- 
pin in dealing with the resi- 
dence of Mrs. R. M. Clark, 
at Pomfret, Conn. This 
house, before alteration, pre- 
sented the appearance of a 
comfortable, plain, country 
dwelling, as represented in 
the view in the upper right 
hand corner of our plate. The 
imposing appearance of it as 
it now stands can beseenfrom 
the large perspective view. 

The alterations, although 
apparently so extensive, were, 
in fact, few beyond the addi- 
tion of towers, the stone lin- , 
ing to some of the walls, and 
the new piazza. Scarcely a 
feature of the original house 
has been removed. It has 
simply been added to, and 
this in such a manner as to 
throw but little weight upon 
the old work. 

The March, 1887, number of 
the ARCHITECTS AND BUILD- 
ERS EDITION of the ScIEN- 
TIFIC AMERICAN, from which 
this engraving is taken, con- 
tains detail drawings and a 


What the World Owes. 

The Amateur Mechanic thinks when a man has a 
conviction.that the world owes him a living, the best 
thing hecan dois to go to work and collect the debt,and 
there is no surer way than by work. It is the magic 
key to the most stubborn defenses. Steady, persistent, 
intelligent work has surmounted more difficulties than 
the brilliant sallies of genius or the temporary spurts 
of men without an object. 

Many young men feel that they are unappreciated, 
and that if some one would only come forward and 
give them an impetus—a chance—they would take the 


A THIRTY-FIVE HUNDRED DOLLAR COTTAGE* 


complete specification of the work, which cost about| world by storm! Doubtless there are many such who 


$7,000 to carry out. 


*From the ARCHITECT AND BUILDERS EDITION of the ScIENTIFIC 
AMERICAN of October, 1886, in which the ground and chambers plan are 
given. This or any other numbers of the ARCHITECTS AND BUILDERS 
EpITIon (26 ready for delivery) may be had by remitting 25 cents to the 
Office of this paper. 


languish for want of opportunity, but the incipient 
genius must not wait for something to turn up. He 
must turn things up himself, and keep turning. 

When heiis sick of it, and wants to stop and take 
things easy, let him keep right on turning and all 
will turn out right! 
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Want of pluck has killed many an enterprise that 
had all the elements of success in it. The projectors 
joined the great ranks of the ‘‘ unappreciated” after 
a few good strokes and fell out of the race, when a 
little more snap and “hang on” would have brought 
them into smoother sailing. 

There is no battle call more stirring. than ‘ Up, 
guards, and at them!” and that must be the motto 
of every young man everywhere—we say the young 
man, because if the old has not learned it, it is 
too late for, hin to make the knowledge available. 

“You don’t know how hard it is to start a new busi- 
ness,” said a friend the other 
day, at the head of a large 
and well-appointed concern ; 
to which we made no reply, 
though we might have given 
a few appropriate remarks on 
the subject from our own ex- 
perience. 

Those who fancy that suc- 
cess depends upon luek or 
good fortune, or anything 
short of energetic, persistent 
hard work, will be undeceived 
if they embark in trade, and 
expect to have business roll 
in on them. 

Want of capital is a draw- 
back, but want of work is 
like a countermine to a mine, 
destroying the best plans and 
intentions. 

The faint heart says, 
“There is no chance; there 
are so many in business al- 
ready ; the field is occupied,” 
etc. In proportion to demand 
the field is no more occupied 
to-daythan it was forty years 
ago, and if men have good 
wares, sell them at a fair 
price, deal honestly by all, 
and perform what they promise, their future is cer- 
tain. The world owes every man a living, and will 
pay it if it is worked for. 

8 

J. PERSoz finds that wool, if previously saturated 
with a 10 per cent solution of glycerin, cair bear a pre- 
longed exposure to 130° to 140° without injury. 
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Telephonic Communication at Sea. 

Mr. H. F. Boyer, of H.M.S. Malabar, has récently 
made a number of experiments in this direction with an 
apparatus of his own invention. Previous attempts of 
the same general character by some American elec- 
tricians were described in our issues of October’? and 
November 4. The follow- 
ing description is given of 
the arrangement : 

The source of sound con- 
sists of a large gong or flat 
bell supported against the 
side of the vessel below the 
water line. A_ straight 
tube leads from this gong 
to the ‘“‘bridge” of the 
ship, and.in its interior is 
arod fitted with a handle 
at its upper end, by which 
the hammer of the gong 
can be worked, and the 
gong struck at will. The 
striking of the gong may, 
of course, be done in keep- 
ing with a code of signals, 
such as the Morse code 
used in ordinary telegra- 
phy. Inthe center of the 
gong is fixed a modified 
Bell telephone with a large 
and sensitive diaphragm. 
The telephone is connect- 
ed by means of wires run- 
ning up the tube toa sec- 4 
ond telephone on the < 
bridge, within reach of the 
observerthere. This forms 
the receiving part of the 
apparatus. If we suppose . 
two ships fitted with this combination, it is only 
necessary for one to rap out her message by strik- 
ing the gong and for the other to receive it on her tele- 
phone. The sound waves from the transmitting gong 
traverse the intervening water and vibrate the dia- 
phragm of the submerged telephone at a distance. 
These vibrations excite currents in the latter, which, in 
traversing the second or observing telephone, repro- 
duce the original sounds of the gong. Small explosions 
of gun cotton under water have also been used by Mr. 
Boyer in placé: of the gong; and an ounce‘of gun cot- 
ton can in this way give a signal which is distinctly 
heard a mile off under water. 

Such signals under the sea are independent of fogs or 
stormy weather; and they hold out the possibility of 
lighthouses and lightships being able to signal vessels 


~ 


ever, it will be remembered that Prof. Blake uses a 
microphone in circuit with the deck telephone as a re- 
ceiver. With this arrangement, Prof. Blake has been 


able to transmit subaqueous signals from a locomotive 
bell through a mile and a half of the Wabash River, 
comprising three or four windings. 


Mr. Edison also is 
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JERSEY BULL DIAVOLO. | 


reported to have signaled through a mile of the 
Caloosahatchie River, in Florida, during the present 
year. His system has not been fully disclosed,-but it 
appears to be similar to those described. . It is to be 
hoped that this new development of telephony will be 
pushed as far as possible. — Hlectrician. 
0 
Oyster-Opening Monkey. 
Mr. Alfred Carpenter, of the Marine Survey Office, 
Bombay, has observed Macacus monkeys on the island 


off South Burma opening oysters with a stone. They 


bring the stones from high water mark down to low 
water, selecting such’ stones as they can easily grasp. 
They effect the opening by striking the base of the up- 
per valve until it dislocates and breaks up. They then 
extract the oyster with the finger and thumb, occasion- 


FINE TYPES OF PRIZE CATTLE. 

The Jersey bull Diavolo, represented herewith, re- 
ceived the first prize in the yearling class at the New 
York State Fair in 1880, and was at that time the 
property of Hon. Erastus Corning, of Albany. 

The Dutch belted cow Lady Aldine, shown in our 
engraving, is now owned 
by Mr. H. B. Richards, of 
Easton, Pa. She took the 
first prize in her class at 
the New Jersey State Fair, 
held at Waverly last Sep- 
tember. 

The Aldine family, of 
which our portrait is a 
good representation, have 
become famous as prize 
winners. The Dutch belt- 
ed or blanket breed of cows 
are natives of Holland, and 
have not been brought to 
this country in large num- 
bers. They antedate the 
seventeenth century, when 
the cattle interests in Hol- 
land were in the most 
thrifty condition, and this 
type and color were estab- 
lished by scientific breed- 
ing. The historian Motley 
well said: “ These are the 
most wonderful cattle of 
the world.” 

In their native country 
they are owned and con- 
trolled by the nobility, and 
present a very novel fea- 
ture in the landscape, graz- 
2 ing in the lowlands in 
Holland. In color they are black, with a continuous 
white belt around their body, the white being pure 
white, the black jet, making a beautiful and iniposing 
contrast. Their form is-usually very fine, and they 
are very productive as milkers. 

The owner of Locust Grove farm, Michael Rosney 
manager, on Orange Mountain, N. J., has a small herd 
of the Dutch belted cattle. His stock is comprised of 
both the Aldine and Arnout breeds, five of which num- 
ber received first and second premitims, according to 
their ages, at the State Fair where was awarded the . 
first prize for Lady Aldine: 

The Holstein cow Clothilde, owned by Smiths, 
Powell & Lamb, Syracuse, <N. Y., has made herself 
famous by making a milk record of 28,021 pounds in 
one year. : 


atalltimes. Moreover, ships, in addition to signaling 
each other, could also signal lightships, or announce 
their number to Lloyd’s stations, if the system prove 
successful. Mr. Boyer’s plan, which so far has given 


encouraging results, is somewhat similar to that of. 


Prof. Lucien J. Blake, of the Rose Polytechnic Insti- 
tute, United States, which was described in our issue of 
November 4, Instead of a submerged telephone, how- 


DUTCH BELTED LADY ALDINE. 


ally putting the mouth straight to the broken shell. 
The-way they have chosen is the easiest to open the 
shell. : 

; ——— tt ee 

AMALGAMs present many peculiarities. Thus iron, 
antimony, sodium, silver, and gold will dissolve in mer- 
cury ; but if antimony amalgam be mixed with sodium 
amalgam, the antimony is thrown out—iron{also. 
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She was exhibited at the New York Dairy and Cattle 
Show, where all the dairy breeds were shown, and the 
number of Jerseys exhibited was largely in excess of 
the number of Holstein-Friesians, and she won the 
sweepstakes prize for making the most butter in 
twenty-four consecutive hours, and according toa state- 
ment made to us by her owners, she has since given 101 
tb. 2 oz. of milk in a day, and made 28 Ib. 24 oz, of 
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butter in a week, which record there is probably no] ca, were finally dispersed by auction in 1873, when Tenth | 

cow likely to dispute. Duchess of. Geneva was bought by Mr. Berwick for the 
The other fine portrait is of a celebrated shorthorn | Earl of Bective at $35,000. She had bred in America 

cow, Tenth Duchess of Geneva, whose personal and|the bulls Third Duke of Oneida, Sixth Duke of Oneida, 
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is, if from overweight a car breaks down in transit, 
and a train hand is injured or killed by the accident, 
the responsibility may fall upon the shipper, or the 
agent who permitted theloading. Onething iscertain, 


family history is somewhat remarkable. Tradition as- 
cribes the origin of the family to a breed of cattle pos- 
sessed for centuries by the family of the Duke of North- 
umberland, but the actual records commence in the 
last century, when an ancestress of this cow passed 
into the possession of Mr. C. Colling, of Ketton, Dur- 
ham, who was one of the founders of the shorthorn as 
a distinct and highly improved breed. In 1804 Mr. T. 
Bates, of Kirklevington, Yorkshire, purchased one of 
the Duchess cows, and recognizing in her excellence and 
that of her male offspring the superiority of the fami- 
ly over the shorthorns he had previously owned, he de- 
termined to secure more of the sort, and at Mr. Col- 
ling’s great sale, in 1810, 


i itt 


CLOTHILDE. 


and the heifer Eighth Duchess of Oneida, bought\also 
for Lord Bective, at the same sale, for $15,000. 
—_—— 10 
Overloading Cars. 

Fifty-two thousand feet of bevel siding is the 
amount that a Chicago shipper recently shipped in a 
single car load to an up river dealer; and the latter-ob 
jected to receivingit. He said he did not buy a whole 
lumber yard at a single purchase. The incident recalls 
the days when shippers considered 35,000 feet a big 
load, and resorted to all manner of schemes to get such 
a car load out of the yard and onits way east. Such 
overloading of cars may some day breed trouble—that 


this view of such business is not unthought of by rail- 
road officials, and some day it may be sprung on an in- 
dividual who least expects it. 

Referring to the above, we are reminded of numerous 
instances where the stockis piled to the very top of 
the car on one side, and within six inches of the top on 


to unload the car only from one side, and it is a 
species of luck, when the car arrives at its destination, 
that the only side from which it can be unloaded is on 
the opposite side from the dealer’s shed or from the 
driveway to which teams have access. ‘Time is 
money” everywhere, and it is not right to cause a 

buyer to lose the use of a 


when forty-seven animals 
of both sexes and all ages, 
from eleven years down- 
ward, made the then un: 
precedented average of 
$732.84, he gave $929.64 for 
the two year old heifer 
Young Duchess, afterward 
called First Duchess, a 
daughter of Comet (sold 
on the same occasion for 
$5,080), and grand-daugh- 
ter of the cow he had first 
purchased. From that 
heifer in the female line 
direct sprang those Duch- 
esses which have at differ- 
ent periods won the chief 
honors of the Royal Agri- 
cultural Society of Eng- 
land, and for many years 
past have commanded the 
highest prices at public 
and private sales. Mr. 
Bates, while practicing to 
a considerable extent the 
system of in-and-in breed- 
ing, crossed his Duchesses 
at different times with 
other approved shorthorn 
families, notably with 
those of Mr. Colling’s Red 
Rose and Princess, thus 
combining. what he con- 
sidered three of the oldest 
and best shorthorn fami- 
lies in the kingdom. In 
1953, at the Tortworth sale 
(after the death of Earl 
Ducie), Sixty-sixth Duch- 
ess was bought by Messrs. 
Becar & Morris, of New 
York, for $3,557.40. 

Her descendants, having 
changed owners in Ameri- 


THE SHORT-HORNED COW TENTH DUCHESS OF GENEVA. 


team and one or more em- 
ployes for perhaps half a 
day in the labor of ‘‘ start- 
ing a car load,” simply to 
accommodate a shipper in 
his desire to ship, say, 500 
feet more lumber in acar 
than there is any reason 
for—V. W. Lumberman. 
—_—__0-o—____ 
Our New Navy. 

The Marine’ Journal says: 
As a bit of a warning to 
those of our Washington 
authorities who would 
blindly follow the lines laid 
down by foreign builders 
of war ships and great 
guns, it is well to note that 
the English papers state 
that-the machinery trials 
of the new steel armor 
plated cruiser Narcissus 
have “‘again proved unsuc- 
cessful.” Viewed in the 
light of Captain Bunce’s 
late report on the defects 
of the Atlanta, and its sis- 
ter ship, the Boston, built 
on the same lines, yet un- 
tested, this information 
shows that absolute perfec- 
tion is not yet assured by 
following foreign models. 
And it is also interesting 
to note that American ship- 
builders foretold a number 
of the defects in the Atlan- 

_ta demonstrated by the 
late trials. Would it not be 
well to build one.war ship 
ona thoroughly American 
model, untrammeled by 
foreign precedents where 
counter to our own ideas? 
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THE NEW PHONOGRAPH. 
(Continued from first page.) 
other well known inventions. 


revolves, causing the point of the speaking diaphragm 
to traverse the path made by the recording needle. As 


He has recently devoted|the point of the curved wire attached to the dia- 


much time to the phonograph, and has not only per-| phragm follows the indentations of the wax cylinder, 
fected the instrument itself, but has established a|the speaking diaphragin is made to vibrate in a man- 
factory provided with special! tools for its manufacture, } ner similar to that of the receiving diaphragm, there- 


in which phonographs are to be turned out in large 
numbers, with interchangeable parts. 

The original instrument above.referred to is shown 
in one of our cuts, which is a reproduction of the en- 
graving published in this journal just ten years ago, 
in the issue of December 22, 1877. This instrument 
consists of three principal parts—the mouthpiece, A. 
into which speech is uttered; the spirally grooved 
eylinder, B, carrying a sheet of tin foil which receives 
the record of the. movements of the diaphragm in 
the mouthpiece, A ; and a mouthpiece, D, by which 
the speech recorded on the cylinder is reproduced. In 
this instrument the shaft of the cylinder, B, is provided 
with a thread of the same pitch as the spiral on the 
surface of the cylinder, so that the needle of the receiv- 
ing mouthpiece is enabled to traverse the surface of 
the tin foil opposite the groove of the cylinder. By 
careful adjustment this instrument was made to repro- 
duce familiar words and sentences, so that they would 
be recognized and understood by the listener; but in 
general, in the early phonographs, it was necessary that 
the listener should hear the sounds uttered into the re- 
ceiving mouthpiece of the phonograph to positively 
understand the words uttered by the instrument. 

In the later instruments, such as were exhibited 
throughout the country and the world, the same diffi- 
culty obtained, and perfection of articulation was 


sacrificed to volume of sound. This was necessary, as |’ 


the instruments were exhibited before large audiences, 
where, it goes without saying, the instrument to be en- 
tertaining had to be heard. These instruments had 
but one mouthpiece and one diaphragm, which an- 
swered the double purpose of receiving the sound and 
of giving it out again. Strangely enough, the recently 
improved phonograph is more like the original one 
than any of the others. Itisprovided with two mouth- 
pieces, one for receiving and one for speaking. 

The new phonograph, which forms the subject of 
the larger illustration, isof about the size of an ordinary 
sewing machine. In its construction, it is something 
like a verysmall engine lathe; the main spindle is 
threaded between its bearings, and is prolonged at one 


end to receive the hardened wax cylinder upon which | 


the sound record is made. Behind the spindle and the 
cylinder is a rod upon which is arranged a slide, having 
at one end an arm adapted to engage the screw of the 
spindle, and at the opposite end an arm carrying a 
pivoted head, provided with two diaphragms, whose 
positions may be instantly interchanged when desirable. 
One of these diaphragms is turned into the position of 
use when it is desired to talk to the phonograph, and 
when the speech is to be reproduced, the other dia- 
phragm takes its place. The diaphragm which re- 
ceives the speech and makes the impressions upon the 
cylinder is shown at 3 in one of the small cuts. 
The needle by which the impressions are made 
in the wax is attached to the center of the dia- 
phragm, and pivotally connected to a spring 
arm attached to the side of the diaphragin cell. 
The device by which the speech is reproduced 
is shown in section at 4. The cell contains a 
delicate diaphragm of gold beater’s skin, to the 
eenter of which is secured a stud connected 
with a small curved steel wire, oneend of which 
is attached to the diaphragm cell. The spindle 
of the phonograph is rotated regularly by an electric 
motor in the base of the machine, which is driven by 
a current from one or two cells of battery. The motor 
is provided with a sensitive governor which causes it 
to maintain a very uniform speed. Motion is transmit- 
ted from the motor to the spindle by beveled friction 
wheels, The arm which carries the diaphragins is pro- 
vided with a turning tool for smoothing the wax eylin- 
der preparatory to receiving the 
sound record. 

The first operation in the use of 
the machine is to bring the turning 
tool into action and cause it to 
traverse the cylinder. The turning 
tool is then thrown out, the car- 
riage bearing the diaphragms is 
returned to the position of starting, 
the receiving diaphragm is placed 
in the position of use, and as the 
wax cylinder revolves, the dia- 
phragm is vibrated by the sound 
waves, thus moving the needle so 
as to cause it to cut into the wax 
cylinder and produce indentations 
which correspond to the move- 
ments of the diaphragm. After 
the record is made, the carriage is 
again returned to the point of start- 
ing, the receiving diaphragm is re- 
placed by the speaking diaphragin, 
and the carriage is again moved for- 
ward by the screw, as the cylinder 


RECEIVING DIAPHRAGH, 


THE FIRST PHONOGRAPH. 


by faithfully reproducing the sounds uttered into the 
receiving mouthpiece. 

A crucial test of the capabilities of this machine 
was recently made in our presence; at Edison’s labor- 
atory, near Llewellyn Park, Orange, N. J. A paragraph 
from the morning newspaper was read to the machine 
in our absence, and when upon our return to the in- 
strument it was reproduced phonographically, every 


SPEAKING DIAPHRAGM. 


word was distinctly understood, although the names, 
localities, and the circumstances mentioned in the ar. 
ticle were entirely new and strange to us. Another 
test of the perfection of the machine was the perfect re- 
production of whistling and whispering, all the imper- 
fections of tone, the half tones and modulations even, 
being faithfully reproduced. The perfect performance 
of the new instrument depends upon its mechanical 


Ze 


THE PHONOGRAPH IN COURT. 
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perfection—upon the regularity of its speed, the sus- 
ceptibility of the wax cylinder to the impressions of the 
needle, and to the delicacy of the speaking diaphragin. 
No attempt is made in this instrument to secure loud 
speaking—distinct articulation and perfect intonation 
have been the principal ends sought. 

A highly magnified section of the phonograph cylin- 
der, showing the indentations, is illustrated ; A repre- 
senting a section of the face of the cylinder, B a 
transverse section of a portion of the cylindrical wax 
shell, and C showing a less magnified face view of a 
small portion of the cylinder. 

The new phonograph is to be used for‘taking dic- 
tation, for taking testimony in court, for reporting 
speeches, for the reproduction of vocal music, for 
teaching languages, for correspondence, for civil and 
military orders, for reading to the sick in hospitals, 
and for various other purposes too numerous to men- 
tion. ‘ 

Imagine a lawyer dictating his brief to one of these 
little machines ; he may talk as rapidly as he chooses, 
every word and syllable wil! be caught upon the deli- 
eate wax cylinder, and after his brief is complete he 
may transfer the wax cylinder to the phonograph of a 


‘l\copyist, who may listen to the words of the phono- 


graph and write out the manuscript. The instrument 
may be stopped and started at pleasure, and if any 
portion of the speech is not understood by the tran- 
scriber, it may be repeated as often as necessary. 

In a similar manner a compositor may set his type 
directly from the dictation of the machine, without the 
necessity of ‘‘copy,” as it is now known. 

Mr. Edison informs us that the whole of Nicholas 
Nickleby could be recorded upon four cylinders each 
4 inches in diameter and 8 inches long, so that one of 
these instrumentsin a private circle or ina hospital 
could be made to read a book to anumber of persons. 
The multiple earpiece by which this is accomplished 
is shown in one of our engravings. 

The little wax cylinders upon which the record is 
made are provided with a rigid backing and the cyl- 
inders are made in different lengths; the shortest—1 
inch long—having a capacity of 200 words, the next 
in size 400 words, andso on. These cylinders are very 
light, and a mailing case has been devised which will 
admit of mailing the cylinders as readily as lettersare 
now mailed. The recipient of the cylinder will place it 
on his own phonograph and listen tothe phonogram 
—in which he will not only get the sense of the words 
of the sender, but will recognize his expression, which 
will of course have much to do with the interpretation 
of the true meaning of the sender of the phonogram. 

A very interesting and popular use of the phono- 
graph will be the distribution of the songs of great 
singers, sermons, and speeches, the words of great men 
and women, music of many parts, the voices of animals, 
etc., so that the owner of a phonograph may enjoy 
these things with little expense. 

It may even be pressed into the detective service and 
used as an unimpeachable witness. It will have but 

one story to tell, and cross examination cannot 
confuse it. 

Extensive preparations for the manufacture 
of the phonograph have been made, and it is 
probable that within a short time these instru- 
ments will be as common and as indispensable 

_ a8 the sewing machine or the type writer. 

. a ett te 

The Trial of the Chicago. 

This new war steamer lately went on her first 
trial up Long Island Sound. Capt. Robeson, 

commanding the Chicago, and Mr. Thomson, her chief 
engineer, report that the trial was successful ; that her 
engines worked easily and with no sign of weakness, 
and that she made an average of fifteen ‘knots per 
hour, reckoning on the resistance of the tides, in a trial 
of six consecutive hours. The pounding and thumping 
noticed in the first dock trial of her engines disappeared 
with the alteration of the valves; there was no need 

of resorting to forced draught; her 
steering capacity was all that could 
be desired ; she was steady and free 
from immoderate vibrations. 

In the Chicago’s -trial on the 
Sound the horse power developed 
has not yet been officially made 
known, but it is believed to be less, 
on an average, than the 5,000 which 
the contract callsfor. The average 
speed secured is also somewhat less 
than was expected, asit was thought 
that this might be near sixteen 
knots. Still, on the whole, the re- 
sults are thought satisfactory. The 

_ type of engines used is wholly ex- 
perimental in war vessels, though 
known to a small extent on mer- 
chant:steamships. _ 

————_e- o—_____ 

A VERY useful polishing powder 
for metals and glass is made of very 
finely ground glass mixed with a 
small proportion of dried soda ash, 
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FILM PHOTOGRAPHY. raised upward through the slotted side uprights and | for indicating the number of exposures that are made. 

The desire of amateur and professional photograph- | clamped, then the lens board on the front may also be| The changes have made the holder much lighter, more 
ers to employ a substitute for glass in photography, on| pushed upward as shown. This feature isof great use-| accessible, and more complete. - 

account of its excessive weight and liability to break, | fulness in photographing objects of greataltitude,such| It has been the study of the manufacturers to invent 
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has led to the introduction of paper as support for the | 


sensitive film and to the manufacture of improved and 
new apparatus especially designed for operating the 
paper. 

A negative on paper answers all the requirements of 
one on glass, except that it requires a trifle longer time 


Fig. 1-EASTMAN CAMERA WITH ROLL HOLDER 
ATTACHED. 7 


to print from; but quite recently this objection has 
been overcome by the production of a specially pre- 
pared film, which may be readily separated from its 
paper support after exposure and development, and 
afterward transferred to a transparent, flexible gelatine 
support, thereby making a negative equal in every re- 
spect to glass, and also superior to it froin the fact that 
it is non-breakable, more compact, more durable, and 
can be printed from on both sides, adapting it readily 


for photogravure purposes, for which reversed nega- 


tives are required. 

For the civil engineer, geologist, mining engineer, 
and tourist the film is especially useful, since the weight 
of glass is avoided, and supplies may easily beobtained 
through the mails. 

We illustrate a new form of camera, adapted for use 
with a special roll holder or with the ordinary plate 
holder, as the operator may wish. 

Fig. 1 represents a perspective view of the improved 
Eastman interchangeable camera, in which are to be 
seen the valuable points desirable in a camera: afront 
focus, an excellent double rising front, a novel yet siin- 
ple means of obtaining a horizontal swing, a device for 
making a side swing, a peculiar but practical plan of 
attaching the ground glass to’the back, by means of 
which it is instantly adaptable for focusing when 
either a roll holder or a plate holder is employed, a re- 
versible back, enabling the operator to take pictures 
upright or horizontally, and a special construction of 
the bed, which permits the entire back and bellows to 
be removed and replaced with another back and bel- 
lows of larger or smaller dimensions. In addition to 
all these merits, the camera is made of the very best 
mahogany, is highly finished, extremely strong, very 
compact, light, and rigid. 

In Fig. 2 is seen the back removed from the bed of 


aie Ls iyetspll y 
Fig. 2—CAMERA WITH BACK REMOVED. - 


the camera, and how different sized backs may be 
adapted to one bed. 

The bottom piece of the back is clamped to the bed 
by means of two thumb screws. Slots are made in 
the two side plates on the bed to permit the vertical 
side swing of the bottom plate. 

Fig. 3 illustrates the advantages the camera possesses 
in having a double rising front and a swing backward 
of the front frame. It also shows the way in which the 


Fig. 3.-THE DOUBLE RISING FRONT. 


as high buildings, church steeples, etc., enabling the 
operator to get pictures without distortion of lines. 

In Fig. 4 is seen the new construction of the ground 
glass frame, and the peculiar mode of fastening it to 
the reversible back frame of the camera. 

The curved metal end pieces at the bottom are at- 
tached by a short link. When used for focusing, this 
link is pushed inward, which allows the ground glass to 
shut up tightly against the frame, as shown in Fig. 5. 

The curved slotted spring catches at the top, when 
pushed outward: slip over a pin on the end of the 
ground glass frame, and lock it as in Fig. 5. 


Fig. 4.-THE ADJUSTABLE GROUND GLASS, 


After focusing, if an ordinary plate holder is to be 
used, the ground glass frame is pulled outward, as in 
Fig. 6, and the holder pushed in between it and the 
back and clamped thereto. When the thicker roll 
holder is employed, the ground glass hangs down, as in 
Figs. 1 and 4. 

Fig. 7 shows an exterior perspective view of the im- 
proved Eastman-Walker roll holder, adapted for hold- 
ing a spool of sensitive paper behind the camera. 

In Fig. 8 may be seen the special improvements re- 
cently perfected. Formerly the working mechanism 
for transfering the paper from one spool to the other 


Fig. 5. 


Fig. 6. 


was supported on a metal frame attached to the re- 
movable back board. Now this frame is dispensed with 
and the spools instead are secured directly to and be- 
tween the two wood sides of the box, while the front is 
covered by a removable frame holding the dark slide, 


back of the camera swings on the pivot at the end of| plainly seen in the lower view in Fig. 8. Besides these 


the upright arm. The entire front of the camera is! improvements, special mechanigm has been introduced 
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methods and apparatus which will prevent failures and 
insure the successful working of the improved film. 

We have described but a fewof the devices that have 
been devised. The simplicity of the filin, its certainty, 
and easy handling make it a most useful article for the 
photographer. _ 


- 


‘Hiv. 7.—IMPROVED ROLL HOLDER. 


We understand the Eastman Dry Plate and Film 
Co., of Rochester, N. Y., the manufacturers .of the 
above mentioned apparatus, are prepared to furnish 
complete outfits and all accessories to any wishing in- 


HANAN m 
Fig. 8—INTERIOR AND SLIDE FRONT OF THE ROLL 
HOLDER. : 


formation, and will send, on application, a descriptive 
catalogue, and for two 2 cent stamps a sample fil 
negative made by their process. 
rs 
Engraving with Mercury and its Salts, 

It is known that when mercury is deposited on a 
metal, fatty lithographic ink will not ‘t‘take” upon it 
when an inking roller is passed over it, and that the 
black adheres to the untouched parts of the metal. 
If a well polished and clean plate of zine is taken, 
and a design is traced thereon with mercury, the de- 
sign will appear in brilliant white upon the gray back- 
ground of the zine. After tracing the design an in- 
taglio plate can be obtained by plunging the plate, 
without being coated with varnish, into a bath con- 
taining 100, parts of water and two parts at least of 
nitric acid. The action of the acid is very rapid, and 
for a long time only attacks the parts touched by the 
mercury. When deep enough, it can be used for litho- 
graphic work. If, instead of nitric, hydrochloric acid 
is used, the contrary effect takes place. The unaffected 
zine is strongly attacked, and the traces of the mer- 
cury give a relief plate which can be used for ordi- 
nary typographical work. ; 

If the operator does not wish to draw upon zine, 
the design can be traced upon paper with a salt of 
mercury. Thesheet of paper being then applied for 
two hours to a plate of zinc, the drawing is sharply 
reproduced in white lines of amalgam on the gray sar- 
face of the metal, just as-if it had been’ traced directly. 

The same result is obtained if the design is traced 
upon paper with a sticky substance (ink containing 
gum or sugar), and if it is dusted over with a mercury 
salt in fine powder. On dusting off the surplus and 
applying the sheet containing the design to a plateof 
metal, the same result is obtained. - The same result is 
obtained if a newly printed proof is used, and is dusted 
with mercury salt while the ink is still wet and sticky. 
All the lines thus reproduced are chemically engraved, 
as has been described above. The same results are 
obtained by dusting with mercury salts a photographic 
carbon print containing a gummy substance, and the 
effect of half tints is even secured. 

Biniodide of mercury isthe salt to use.—Memorial 
Industrielle. 

HH or 
Mutually Benefited. 

Some employers are in the habit of presenting their 
employes with books treating upon such subjects as 
pertain to the class of business in which they are en- 
gaged. Itis a good idea, as both the giver and recipient 
are thus mutually benefited. Other employers furnish 
a library of well selected books and a reading room, to 
which all their help have access, which is a still better 
scheme. A catalogue comprising more than one hun- 
dred pages, containing a list of several hundred books, 
useful and practical, in every departinent of science, 
engineering, mechanics, architecture, optics, etc., has 
been prepared with great care by the editors of this 
paper, and will be mailed free to all applicants. The 
catalogue states the price by mail for each book or 
series of works. 
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A COMBINED HAY RAKE AND TEDDER. 

A machine which may be changed, at will, either to 
rake or ted hay, which is also light-running, without 
cog gearing, springs, and other unnecessary parts, and 
which the driver can change, as desired, from one ser- 
vice to the other without leaving his seat, has been 
patented by Messrs. Israel L. Landis and Albert and 
Anthony Iske, and is shown in the accompanying il- 
lustrations, one view representing the work of tedding, 
and the other of raking hay. The frame or truck 
has hangers in which is journaled the main axle, one 
of its wheels having a pawl lever engaging a ratchet 
on the shaft, to rotate it when the machine is mov- 
ing forward, but allow the 
shaft to remain idle when 
backing, to prevent un- 
necessary turning of the 
tedding teeth. The pawl 
lever is allowed to spring 
laterally, and is moved 
back of a pin fixed to one 
of the spokes of the wheel 
to disengage the pawl 
when the machine is used 
as a .rake, and adjusted 
front of the pin when used 
as a tedder. The tedding 
or rake teeth are arranged 
in sets, clamped between 
heads, preferably made of 
cast metal and semi-cylin- 
drically recessed to set over 
a parallel shaft having 
bearings in the main 
frame, and turn partially 
thereon independent of 
each other. The lower por- 
tions of the heads have 
rearward cam projections 
and forwardly projecting 
lips, the cam extensions 
on the heads engaging 
arms on the main shaft to 
operate the sections alter- 
nately when the machine 
is employed as a tedder, 
but clearing the arms when the machine is doing rak- 
ing duty. The main shaft has an adjustable collar, 
by means of which the longitudinal movement of the 
fraine may be limited so as to bring the tappet arms 
into range with the respective cains, this being ac- 
complished by a lever near the front of the main 
fraine, while a foot rest or lock frame is provided with 
detents by which the lever is held in position, as 
the machine. may be used for a rake or tedder. A 
lever with its handle near the driver’s seat can be 
operated to raise the rake teeth, being connected with 
a longitudinal bar to hold the rake teeth to move 
simultaneously when desired, the bar having a weight- 
ed lever under control of the driver by which it may 
be operated to set and unset the rakes. A transverse 
bar carries clearing arms which extend rearwardly be- 
tween the rake teeth, and this bar may be clamped to 
hold the clearing fingers at any desired inclination. 
The driver’s seat is pivoted, and has a slotted shank 
which is adjustably secured to an inclined standard. 
The operating hand lever is used for raising and de- 
pressing the rake teeth, to gather the hay on the forks 
and deposit it in windrows, and in the upper head of 
each rake or tedder section is a spring to keep the 
rake teeth yieldingly down to their work. As a ted 
der, the machine is design- 
ed to slowly aud effectually 
turn the hay over, separat- 
ing the bunches so as to 
permit a free circulation 
of air through all parts, 
and facilitate its proper 
drying. 

For further information 
relative to this invention 
address Mr. Israel L. Lan- 
dis, Lancaster, Pa. 

—___+#«—____ 

A Horse in Spectacles. 

In the last issue of fthe, 
SCIENTIFIC AMERICAN we 
published an account of 
the experiment of fitting 
spectacles to a short-sight- 
ed horse, in England, 
which had proved satisfac- 
tory, and now we have to 
record asimilar experiment 
by. a farmer up in Connec- 
ticut. A contemporary 
thus describes it :” 

A horse with goggles was 
one of the attractions at 
Bridgeport, Conn., a short 
time ago. The Manlius 
farmer who owned him 
said he discovered recently 
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that the animal was very neaY-sighted, and an occu- 
list took the necessary measurements, and, sending to 
New York, had a pair of concave spectacles made ex- 
pressly for Dobbin. When the farmer tried them for 
the first time, the horse appeared to be startled, but 
recovering from his surprise, manifested every symp- 
tom of pleasure. They are made so as to be firmly 
fastened in the headstall, and eannot be worn with- 
out that piece of harness. ‘‘ When I turn him out to 


pasture,” said the farmer, ‘‘ he feels uneasy and un- 
comfortable without his goggles, and last Sunday he 
hung around the barn and whinnied so plaintive like 
that I took out the bit and put the headstall and 
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goggles on him, and he was so glad that he rubbed my 
shoulders with his nose. Then he kicked up his heels 
and danced down to the pasture. You ought to have 
seen him. I hate to let him wear specs all the time, 
though, for fear he will break them.” 
rt 
Aluminum Bronze for Cannons and Machinery. 
The extraordinary properties possessed by the alum- 
inum alloys has for upward of a year been a subject of 
frequent comment. It has been suggested as a ma- 


terial for structures in which lightness was to be com- . 


bined with strength. Recently some tests under 
government auspices have been made at the Water- 
town arsenal by the testing machine illustrated in our 
last issue. The alloy tested was aluminum bronze, a 
compound characterized by the presence of copper and 
aluininum. The former metal: forms by far the larg- 
est portion. The tests were applied to the grade known 
as A 3. One sample cast in sand gave a tensile 
strength of 53,000 lb. to the square inch, and an elonga- 
tion of 6:2 per cent before breaking. Auother sample 
of the same metal cast in chilled moulds resisted a 
strain of 67,000 lb. before giving way. The elongation 
was 13 per cent. 

These very extraordinary figures appear so favorable 
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AND TEDDER—TEDDING THE HAY. 


in comparison with steel that thenewaluminum copper 
alloy may be adopted in the construction of machinery 
for the vessels of the navy. While it is true that the 
cost per pound of the bronze exceeds that of steel, the 
fact that intricate castings can be made from it counter- 
balances the item of greater first cost. Theexpense in- 
cident to forging and shaping steel will be largely saved. 

But it is not only for machinery that there is an out- 
look for the bronze. It may yet prove the solver of the 
problems involved in the construction of large cannon. 
In spite of the work done by Krupp, Armstrong, Whit- 
worth, and De Bange, the construction of heavy ord- 
nance has not yet been brought to perfection. 
. The tendency is to con- 

struct built-up cannon. 

But these inevitably in- 

volve elements of weak- 
ness. The jars and heating 
to which they are subject- 
ed strain their many joints. 

In service, large pieces of 

this construction have al- 

ways proved wanting. A 

cast metal gun, if the etal 

possessed the proper quali- 
ties, would seem the per- 
fection of ordnance. 

In aluminum bronze it 
is possible that this metal 
may befound. It was the 
subject of a recent lecture 
at Annapolis, by Mr. A. H. 
Cowles. He began by al- 
luding to experiments with 
ordinary bronze for can- 
non, as recently conducted 
in Austria. He said that 
for gun manufacture he 
would start with an alumi- 
num compound of 70,000 ib. 
tensile strength per square 
inch. Its elastic limit 
should be 23000 lb. per 
square inch. This means 
that, if such a stress was 
applied to it, it would, on 

being released, return perfectly to its original con- 
tour without permanent deformation. Having cast 
the gun, he would next force mandrels through the 
bore to compress the metal near’ it, which would in- 
crease the strength of the critical layer of metal that 
first receives the strain of the explosion to 100,000 lb. 
per squareinch. The elastic limit would be thus in- 
creased for the same layer of metal to 60,000 or 70,000 
lb. Such a gun, the lecturer believed, would stand four 
times the strain that can be endured bya built-up gun. 

There is no question that there is food for much 
thought in the suggestion, and that the new metal 
should be critically experimented with. The ordnance 
of Europe is far from perfect, as we have said. If it 
was ascertained that the bronze was all that it seems 
to be, if it was found that it was manageable for large 
castings, and was not subject to erosion in the bore, 
the government of this country could at one step be- 
come the equal of other lands in artillery. In using a 
metal that can be cast, and that is benefited by chill- 
ing, the plant would be simplified and a rapid produc- 
tion of guns would be insured. 

+0 
Metallic Derivatives of Acetyl-acetone. 

The author has shown in former memoirs that the 
hydrogen atoms of the 
central chain, CH2, charac- 
teristic of acetyl-acetone, 
present remarkable analo- 
gies with the hydrogens of 
the acid hydroxyls. They . 
are not attacked by the di- 
rect action of chlorine, and 
they can be easily substi- 
tuted by sodium. He now 
shows that acetyl-acetone 
and its homologues act 
upon metallic salts like 
true strong acids, and that 
we may thus obtain with 
all the metals a new class 
of definite crystalline com- 
pounds, the acetyl-aceton- 
ates, answering to the ge- 
neral formula (C;H;O.2)nM, 
M being a metal of 2 atom- 
icity — Alphonse Combes. 
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VANILLIN is not a satis- 
factory substitute for 
vanilla, according to seve- 
ral American pharmacists: 
Even when coumarin is 
added to the essence, the 
flavor gradually becomes 
weaker. 


DECEMBER 31, 1887.] 


ENGINEERING INVENTIONS, 


A car coupling has been patented by 
Mr. Fred Tiedt. Sr., of Euclid, Minn. It is a double 
coupler designed to automatically couple with an op- 
posing’coupler of like pattern, and with provision for 
coupling with the ordinary link drawhead without 
changing the links or interfering with the arrangement 
of the improvement. : 


A lubricator has been patented by Mr. 
Patrick Brownley, of St. John, New Brunswick, Canada, 
It is adapted for use in connection with the steam 
chests of locomotive, hoisting, and other engines, and 
is made not to depend upon suction or the formation of 
a vacuum forthe proper operation of the lubricator 
valves. / 


A car coupling attachment has been 
patented by Mr. Stephen D. Smith, of Spotswood, N. 
J. Itconsists of a folding frame carrying a lever, a 
nose being pivotally mounted within the frame, and ar- 
ranged to support the freeend of the outer coupling 
link and be held in position by the lever, making a 
“three link coupling,’ which may be coupled without 
trainmen going between the cars. 


a 
AGRICULTURAL INVENTION. 


A planter and drill has been patented 
by Mr. Russell Brock, of Gladstone, Ohio. This inven- 
tion relates to a corn planter designed to open a furrow, 
clear the soil of weeds in advance of the shovel, pro- 
vide means for dropping the seed at regular intervals, 
and cover the seed when dropped. 


—_—__+ «-____- 
‘!MISCELLANEOUS INVENTIONS, 


A faucet has been patented by Mr. 
George W. Aldrich, of Brooklyn, N. Y. It has a loose 
removable and revoluble valve support or seat, of spider 
jike or open work construction, within the adjustable 
nozzle section of the faucet, and a soft or flexible and 
elastic ball valve, preferably of rubber. 


A key hole guard has been patented 
by Mr. Alfred J. Urlin, of Missoula, Montana Ter. 
This invention provides a slide block preventing persons 
secing through the keyhole, or the admission of cold 
air, etc., and also preventing the key from being turned 
from the outside, or from falling out of the lock. 


An explosive compound has been pa- 
tented by Mr. Lucien G. Heusschen, of Paris, France. 
It is made with coal oil or naphthaline and glycerine, 
mixed with nitrate of potash or soda, suphuric acid and 
sulphate of iron, together with carbonaceous matter, as 
carbonized tan or sawdust, and also sulphur, 


A reel has been patented Mr. Fred- 


erick Eitapenc, of Oneonta, N. Y. It is intended more 


particularly for holding lead pipe in coiled condition, | 


and safe from injury during transportation or shipment, 
the invention covering certain novel features of con- 
struction and combinations of parts. 


A jail window has been patented by 
Donald McDonald, of Louisville, Ky. Combined with 
gratings set in grooved stones isa hinged or swinging 
sash, with connecting rod and operating cord, to pre- 
vent tools and other things being handed in to prisoners, 
while providing for the admission of light and air. 


A tablet binder has been patented by 
Mr. William -B. Pearson, of Jacksonville, Ill. Com- 
bined with covers and a flexible back is a metallic strip 
connected to the back and formed with a lug orear, a 
folding clip and side clips, it being feasible to use a 
single binder for a number of tablets in succession. 


An oven door has been patented by 
Mr. John R. Conrad, of Long Pine, Neb. It has a T- 
shaped opening covered with graduated transparent 
material, a securing plate and a socket in which is a 
thermometer, for accurately indicating the heat of the 
oven, and for inspecting its contents without opening 
the door. 


A pegging jack has been patented by 
Mr. Nathaniel Kinney, of Amity, Democracy P. O., 
Ohio. It is made in sections so connected that the 
upper section carrying the shoe clamp may be raised 
and iowered to adapt it to different heights, the inven- 
tion covering various novel features of constructionand 
arrangement of parts. ? 


A longitudinally expanding roller has 
been patented by Mr. Arnold W. Schlichte, of New 
Yor City. It has sheathing plates arranged to be 
moved backward and forward upon the faceof the 
roller, the plates being gradually drawn outward as the 
roller moves forward, and rapidly forced inward as 
they arrive at a certain predetermined point. 


An elevator gate has been patented by 
Mr. Eugene F. Hardin, of Lircoln, Neb. It is fitted to 
slide in vertical guides fixed to the side posts at the 
shaft opening, these posts being hollow to receive 
weights, making a simple and effective safety gate 
which will be opened automatically by the rising car- 
Triage, and closed automatically as the carriage farther 
ascends or descends. 


A gate has been patented by Mr. Gus 
H. Ingersoll, of Franktown, Col. It is adapted to be 
opened and closed by the wheels of passing vehicles, or 
may be opened from the vehicle while horses are travel- 
ing either way toward the gate, and may be automati- 
cally closed behind the vehicle, the invention covering 
various novel features for the making of.a simple and 
inexpensive gate. 


An egg beater and mixer. combined 
bas been patented by Mr. Louis Rosenkranz, of Rhine- 
beck, N. Y. It is so made that asa crank shaft is re- 
volved beaters are carried around a central shaft to cut 
and agitate the material in the body of the receptacle, 
elevating it also from the bottom toward the top, the 
action of the apparatus being suck that it not only beats 
the material, but thoroughly mixes it at the same time. 


A numbering head for printing presses 
has been patented by Mr. John G. Sauer, of New York 
City. It is made with a main casing and inner frame 
carrying the numbering disks, arranged to receive an 
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out and in movement in the main casing from contact 
with the platen of the press, thus turning the number- 
ing disks for consecutively numbering the shects as 
they are printed. 


A shutter fastener has been patented 
by Mr. James B. Kelly, of Canton, Miss. It is an ef- 
fective fastening both for the blinds and the window, 
which cannot be tampered with from the outside, and 
when the blinds are thrown open the device swings 
with the blinds out of the way, while by it the blinds 
may be held closed in a convenient manner, both when 
the window is raised and when closed. 


A mouthpiece for speaking tubes has 
been patented by. Mr. Patrick McGunnigle, of New 
York City.. It is composed of two main parts connected 
together back of the bell by a lap joint, in such way 
that the shaft and whistle have their axis at the dia- 
meter of the mouthpiece, and thus avoid hinges and 
other details of construction of the ordinary form of 
mouthpiece. 


A machine for sharpening and gum- 
ming saws has been patented by Mr. George P. Salten- 
berer, of Hamburg, Ark. It is for use with gin saws, 
and has reciprocating files which operate simulta- 
neously and are drawn back out of contact with the saw 
teeth at the moment when the saws are being turned, 
the device being readily changed from a saw sharpener 
to a saw gummer, and being very rapid and efficient in 
operation. 


A wagon brake lever has been patent- 
ed by Mr. George J. Riblet, Sr., of Shinnston, West Va. 
A lever is fulcrumed on the brake hand lever, engaging 
with one end a fixed segment, a spring lever fulcrumed 
on the brake hand lever, provided with a segmental gear 
wheel arm, meshing into a segmental gear wheel arm 
formed on the other lever, making a lock for the lever 
of a wagon brake in which the lever is firmly held in 
place when the brakes are applied. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


DECEMBER NUMBER. 


TABLE OF CONTENTS. 


1. Elegant Plate in Colors of a Suburban Dwelling 
costing ‘about Nine Thousand Two Hundred 
and Fifty Dollars, with floor plans, specifica- 
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A NEW MINISTERIAL EXPERIENCE. 


One year ago last December the pastor of a church in- 
Philadelphia was forced to surrender his pulpit. and, 
acting on his physician’s advice, with his young wife 
sought the warmer climate of Florida. Both were con- 
sumptive, and when it became evident that the young 
minister must relinquish a future that promised so much, 
he was broken {in spirit. Together these two afflicted 
persons traveled toward the milder latitudes. It seemed 
a journey to death. Nothing more pathetic has been 
seen since Charles and Mary Lamb set out hand in hand, 
and with tearful eyes, toward the madhouse to which 
they had se!f-condemned themselves. The parting from 
their friends and parishioners at the railroad station was 
affecting in the highest degree. Several long, weary 
months followed, in which the hoped-for improvement 
was awaited. It came not. Both man and wife gradu- 
ally grew weaker. The little cottage they had taken at 
Jacksonville finally began to lack necessary comforts. A 
small negro servant had to be discharged because she 
could no longer be paid. Then the despairing young 
wife took to her be@, and rapidly grew worse. One good 
lady assumed that death was inevitable, and hoped only 
to make the end as painless as possible. In her mission 
of kindness she encountered a hale old gentleman who, 
after he had given her a ten dollar note, added: “I will 
do more. I will send that unfortunate woman my Com- 
pound Oxygen. I always take it with me to cure sudden 
colds or throat affections; but 1 know what it can do 
even in desperate cases.” In a few minutes he was 
ready,and accompanied the noble hearted lady to the 
house of suffering. Hot water was .readily. procurable, 
and ina brief time the consumptive was inhaling the 
Compound Oxyen,evolvedfrom one of Drs. Starkey & 
Palén’s Home Treatments. At the end of a week notable 
improvement in the woman’s condition set in. The end 
of another week’s treatment found her seated in a chair 
on the porch, and she was soon after able to walk about. 
Meanwhile full advice had been received from Dr. Star- 
key as to the Compound Oxygen, two Home Treatments 
had arrived, and the minister began to give some atten- 
tion to his own case. Friends gathered around them 
amid the Land of Oranges, and now they are bothina 
degree of health that enables the pastor to resume his 
pulpit and his good wife the care of her own home. 

A valuable and interesting pamphlet on the methods 
of manufacture and of treatment by Compound Oxygen 
is sent free to all who desire it, by Drs. Starkey & Palen, 
1529 Arch Street, Philadelphia. 

e e 
Special “Motice. 

The following is a copy of a testimonial received by 
the Star Machine Co., of Buffalo, N. Y.: 

. Navy Yard, New York, July5, 1887. 

SrR :—In obedience to your order of the 9th of June (a 
copy hereunto attached), to make a careful and thor- 
ough test of the Star Machine Co.’s Improved Portable 
Forge, the Board met on June 28 and proceeded to carry 
out said order. 

Forge No.8, as per circular appended, was the one 
chosen for trial, it being best suited for purposes under. 
the cognizance of the Bureau of Steam Engineering, for 
use on board of vessels. 

After a fire had been well under way, two pieces of 
iron, two inches in diameter, were brought to a welding 
heat in five (5) minutes anda clean, smooth weld made. 

The blast is excellent and continuous; the frame of 
the forge weil braced, and set screws are so arranged as 
to take up the lost motion of the shaft and other parts. 

In conclusion, we beg to state that itis the best Port- 
able Forge that has come under our notice, and we 
therefore recommend it for use in the Naval Service. 
Very respectfully. 

JOHN L. D. BOTHWICK, 
Chief Engineer, U. S. N. 
J. J, BARRY, 
Passed Ass’t Engineer, U.S. N® 
F. C. BOWERS, 
Ass’t Engineer, U. S. N. 


[Signed] 


To Commodore 
Bancroft Gherardi, OU. 8S. Navy, 
Commanding U.S. Navy Yard, 
. New York. 
A copy of the original report can be seen at our office, 
Nos.‘198 and 200 Terrace, Buffalo, N. Y. 


The charge for Insertion under this head is One Doliar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


Manufacturers’ Advertising 
in the 
Manufacturing, Scientitic, and Commercial Papers 
of America and Foreign Countries 
at combination rates. 
General newspaper work 
in all its branches. 
Manufacturers’ Advertising Bureau and Press Agency, 

11l.Liberty Street, New York. 

Benj. R. Western, ‘Treasurer. Best of references. 


The Sturtevant Mill (a rock crusher and pulverizer 
combined) is specially adapted to grinding phosphate 
rock, cement, ores, and all kinds of refractory material, 
and is meeting with ready sale in this country and in 
Europe. Full information, with circulars, etc.,can be 
had by addressing Sturtevant Mill Co.,89 Mason Build- 
ing, Boston, Mass. 


° 

Engine lathes, chucks, planers, drills, shapers, press- 
es, shears, etc. Machine and blacksmith shop equipment 
a specialty. Send for special prices and cuts, stating ex- 
actly whatis required. W.. E. Drew, agt., S.C. Forsaith 
Mch. Co., Manchester, N. H._ 


Air compressor, rock drills. 
New York. 


Link BELTING (malleable iron, detachable).—Used 
fortransmission of power and in improved appliances 
for handling any material in bulk or package. Send for 
catalogue. Link Belt Machinery Co., Chicago. 


24 H. P. engine, $75.00. 2 H. P. engine and boiler 
complete, $135.00. 2 to 50 H. P. engines and boilersa 
specialty. American Machinery Co., Cleveland, O. 


Very thick walrus, hippopotamus, giraffe, elephant, 
and buffalo leather for polishing metals. Greene, Tweed 
& Co., 83 Chambers St., New York. 


The Milwaukee Cement Co., Milwaukee, Wisconsin, 
have recently erected a 20'’ Sturtevant Mill for grinding 
their cement, which is doing wonderful work. Full in- 
formation, with circulars, etc., can be had by addressing 
Sturtevant Mill Co., 89 Muson Building, Boston, Mass. 


Jas. Clayton, 43 Dey St., 
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Woodworking machinery, planers and matchers, 
moulders, scroii and band saws, tenoners. mortisers, saw. 
ciapboard and shingle mills. saws, belting, shafting. and 
mill supplies.’ Send for catalogues and obtain our 
prices, W. E. Drew. agt., S.C. Forsaith Mch. Co., Man- 
chester, N. H. 


Among the fertilizer works using the Sturtevant Mill 
for pulverizing phosphate rock may be mentioned the 
Pacific Guano Co., Woods Holl, Mass.; Walton & 
Whann Co., Wilmington, Del.; Etiwan Phosphate Co., 
Charleston, S. C.: Bowker Fertilizer Co., Flizabethport. 
N.J., all of whom are greatly pleased with the work 
done, and consider it the best and most economical pro- 
cess that can be adopted. 


Large and small punch presses and machine tools. 
S. M. York, Cleveland, O. 


Saws—How to straighten and gum al! kinds. 
381. 


Wanted by a Brick Manufacturing Co.—A good 
draughtsman. Also a first class mechanic as foreman. 
Address box 87, Lancaster, Pa. 


Silver Plating without a battery.—Silver held in solu- 
tion. No acids, no quicksilver. Quick, sure, cheap. 
Send for circular. R.T. Ladd, 46 Beekman St., New York. 


For combination lathe chucks, with bodies and jaws 
ground true: two spindle machines, for drilling and 
reaming centers of shafts 3'’ and less diameter; taps, 
dies, thread tools, small bench drills, for amateurs and 
machinists: and for reliable automatic grain weighers, 
address the Pratt & Whitney Cvu., Hartford, Conn., 
U.S. A. 


Latest Success! Marion Waltz. Sendforcopy. Price, 
Jifty cents, postpaid. H.M. Western, 111 Liberty St., N. Y. 


The American Engineer. 
Gaff Building, 
Chicago, LI1. 
Send forsample copy 
and premium list for 1888. 
Manufacturing establishments desiring a Chicago 
pu.chasing agent for machinery and supplies should 
write to Fred. A. Rich, 23 South Canal St., Chicago. 
Engines and boilers, port. and sta., hor. and vert. 


Any power required. Send foresid, stating exactly your 
wants, that you may consult our prices before spending 


See p. 


!a dollar in this line. W. E. Drew,agt.,S.C. Forsaith 


Mch. Co., Manchester, N. H. 


The Kansas Coal and Mining.Co., Kansas City, Mo., 
have recently erected a 12'' Sturtevant Mill for grinding 
cement rock, and express themselves as highly pleased 


with it, considering it the best machine made for this 
work. 


A tried business man, one familiar with the sale of 
machinery, is wanted to take entire charge of a largeand 
growing business in a thriving city on the Pacific coast. 
An applicant possessed of capital would be offered an 
interest in the house. The position will be given to a 
suitable person without capital if such a one applies. 
Address, with references and full statement of qualifi- 
cations and experience, ‘‘ Machinery,” P. O. box 773, New 
York. 


Boilermakers’ tools. Hand and foot power machinery. 
Fred. A. Rich, 23 South Canal St., Chicago. 


Working drawings of mach’y and factory plants, 
buildings included. Indicator tests of steam and gas 
engines. J. H. Muller, eng., 319 B’dway, room 10, N. Y. 

Nickel Plating:—Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing. compositions, etc. $100 
“Little Wonder.” A perfect Electro Plating “Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N, J.,and 92 and 94 Liberty St.,. New York j 


Burnham’s New Improved Turbine. Sold at cost of 
manufacturing and advertising. Address York, Pa. 


The St. Louis Smelting and Refining Co., St. Louis, 
Mo., are using a 12” Sturtevant Mill for grinding their 
ores, mattes, etc., and report that they get a product of 

ten tons per hour from the mill to pass a 10-mesh 
screen. 


Lacquers.—Zapon, Brilliantine, Brassoline, Opaline, 
and other lacquers and special varnishes. Brilliant, 
hard, durable. Send for catalogue. The F'red’k Crane 
Chemical Co., Short Hills, N.J. N.Y. agent, Horace 
Van Sands, 733 Broadway. 

Wanted—A foreman for a foundry job shop. About 
40 moulders employed. Address, stating age, refererce, 
and salary expected, Foundry, box No. 3143, Boston, 
Mass. 


Perforated metals of all kinds for all purposes. 
Robert Aitchison Perforated Meta! Co., Chicago, Tll. 


For the latestimproved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 188 Jackson St., 


The 


Chicago, Ill. 

The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
8t., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue. in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. NewHaven Mfg. Co., New Haven, Conn. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tificsubject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 


The Holly Manufacturmg Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 


Curtis Pressure Regulator and Steam Trap. See p. 364. 


Billings’ Patent Breech-loading Single Barrel Shot- 
gun. Billings & Spencer Co., Hartford, Conn. 


We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 


asbestos goods of all kinds. The Chalmers-Spence Co., 
419 and 421 East 8th Street, New York. 


Universal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,Ct 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28. 
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Graphite Lubricating Co., Jersey City, N. J. Graph- 
ite bushings and bearirgs, requiring no grease or Oil. 


Quints’ patent automatic steam engine governor. 
Correspondence solicited from manufacturers of throt- 
tle governor engines. Leonard & McCoy, 118 Liberty 
Street, New York. ‘ 

Catarrh Cured. 

A clergyman, after years of suffering from that loath- 
some disease, catarrh, and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any sufferer from 
this dreadful disease sending a self-addressed stamped 
envelope to Prof. J. A. Lawrence, 212 East 9th St., New 
York, will receive the recipe free of charge. 


Lathes for cutting irregular forms a specialty. See 
ad. p. 349. 

Graphite Bushings.—Put them on all loose pulleys. 

Band saws, with tipping table. All kinds woodwork- 
ing machinery. Rollstqne Machine Co., Fitchburg, Mass. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C.B. Rogers & Co., Norwich, Conn. 


Leather link belting is the most reliable for dynamos 
and swift running machinery. For particulars write 
Chas. A. Schieren & Co., 47 Ferry St., New York. 


Talcott’s belt hooks. Best made, Providence, R. I. 


Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N.Y. Free 
on application. 


NEW BOOKS AND PUBLICATIONS. 


A PRACTICAL TREATISE ON ANIMAL AND 
VEGETABLE FATS AND OILS. By 
William T. Brannt. Philadelphia : 
Henry Carey Baird & Co. 244 en- 
gravings. 1 vol., 8vo, 739 pages. 
Price $7.50. 


We have here one of the most useful, as well as the 
most creditable, contributions which have ever been 
made to the technical literature of this country. Not 
only is it thorough and complete, but it stands almost 
entirely alone,in English literature. It is the first treatise 
of the kind in eur literature which dves anything 
more than dip here and there into this highly and 
widely important subject. The want of such a book 
has been long and severely felt; and this eminent house, 
which has done so much for the diversified industries 
of this country, in its publications, has, we venture to 
say, never done a better service than by the publica- 
tion of this treatise. "he great work of Dr. Karl 
Schaedler, upon which it is largely based, is well known 
to technologists and other chemists as the most com- 
pleteand reliable book on fixed oils, animal, vegetable, 
and mineral, published in Europe; but Mr. Brannt, the 
accomplished American editor, has added largely to 
the work of Dr. Schaedler, especially in the departments 
of volatile oils und lubricants. The matter of Mr. 
Brannt has been collected from widely extended sources, 
and treats very thoroughly those oils which are pecu- 


liarly American, whether fixed or volatile, more espe-. 


cially cotton seed, lard, peppermint, sassafras, birch, 
etc. The title of this volume conveys a fair idea of 
the eontents, but we would advise our readers that 
the publishers have adopted a system of issuing 
with each of their new and important publications 
a circular giving the full table of contents and speci- 
mens of the illustrations. Such a circular of this 
book can be had onapplication to Messrs. Henry Carey 
Baird & Co. There is one especial feature in the pub- 
lications of this house to be highly commended, and it 
is worthy of imitation by other publishers. We refer 


totheir full tables of contents and to their ample in- 
dexes, which render all important subjects in any of 
their books easy of reference. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to -former articles or answers should 
give date of paper and page or number of question. 

Ing uiries not aaawered in reasonable time should 

e repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Scientific American Supplements referred 
to may be had at the oflice. Price 10 cents each. 
Books referredto promptly supplied on receipt of 

rice. 

M incrais sent for examination should be distinctly 
marked or labeled. 


(1) A. L. J. asks: 1. What will take rust 
from finely polished steel, such as drawing instru- 
ments, etc., without scratchingthem? A. Mix 10 parts 
of tin pntty, 8 of prepared buck’s horn, and 25 of alco- 
hol to a paste. Cleanse the article with this,-and finally 
rub with soft blotting paper. 2. What will prevent 
their rusting? A. You can preserve them by a coat of 
Colorless lacquer. 8. How toclean gun barrels of rust 
and keep them so? A. The gun can be cleaned by 
stopping the opening and pouring in mercury, which, on 
shaking, will clean up the barrel. Thencoat with par- 
affine. 4. A good cement for leather for patching shoes? 
A. Make arubber cement. See ScrentIFic AMERICAN 
SUPPLEMENT, No. 158, under ‘* Cements.” 


(2) W. H. H. asks: 1, Are pumpkins a 
good milk-producing food for cows, and have pumpkin 
seed a tendency to dry up milch cows? A. Pumpkins 
make arich food for cows, producing good milk, but 
not so much as with other kinds of food. They havea 
drying tendency, and should not be made an exelusive 
diet under any circumstances. Plenty of hay, a little 
bran or meal, and a little pumpkin is a good receipt for 
late fall and winter fodder. 2. What is the best plant 
for stopping the washing of the banks of a stream 
where the soil is light and sandy? A. Willow, and 
plenty of it. 3. Is there any good grass for pasture that 
will thrive on sandy and gravelly bottom land, where 
native blue grass will burn out in August? A. Try timo- 
thy and clover mixed, 


(83) J. E. desires a receipt for making a 
good blue black copying ink. Take of Aleppo galls, 
bruised, 9 ounces, bruised cloves 2 drachms, cold water 
80 ounces, sulphate of iron 8 ounces, sulphuric acid 
70 minims, sulphate of indigo, thin paste, 4 drachms. 
Place the gall with the cloves in a gallon bottle, pour 
upon them the water and digest, shaking often, for a 
fortnight. Press and filter through paper into another 
gallon bottte. Next putin the sulphate of iron, dis- 
solve it, add the acid, and shake briskly. Lastly add 
the indigo, mix well, and filter again through paper. 
The ink is to be kept in well corked bottles. 


(4) J. A. P.—We are not acquainted 
with the special'variety of cough drops mentioned by 
you, but we would suggest the following as an excel- 
lent article: Tincture of squills 2 ounces, camphorated 
tincture of opium and tincture of tolu, of each 34 ounce, 
wine of ipecac 44 ounce, oil of wintergreen 4 drops, sassa- 
fras 3 drops, and of anise seed oil, 2 drops. Theabove 
mixture is to be put into 5 pounds of candy which is 
just ready to take fromthe fire,and continue the boil- 
ing a little longer. 


(5) S. O. H. asks whether the killing of 
alligators isan industry, if the hides are tanned and 
used to any great extent, and what per cent of so-called 
alligator hides are genuine. A. It is an irregular occu- 
pation of quite a number, in many places along our 
southern coast, and, although the supply of skins varies 
much, a great many thousand are tannedevery year. 
Imitation skins are, however, much more numerous, 
being made largely of sheepskins and limitedly of split 
cow hides. A great deal of tough paper stock is made 
in imitation of alligator leather. 


(6) T. M. S. asks: 1. What can I put 
on my watch face to make it luminous, so that the 
time can bereadinthe dark? A. Coat it with luminous 
paint, See the articles on the paint in SclENTIFIC 
AMERICAN SUPPLEMENT, Nos. 249 and 497. 2, What so- 
lution will remove ink stains from carpets and blots 
from paper? A. Use a solution of oxalic or citric acid, 
followed,in the case of the carpet,with copious washings 
with cold water. 8. How can I make a good, hard walk 
at small cost, in the conntry? A. See the article on 
“Foot Walk Pavements,” in SciENTIFIC AMERICAN 
SuPPLEMENT, No. 82. 


(%) J. H. D. asks for a receipt to remove 
paint from a wood carving without damaging the wood, 
as burning or scraping wouldruinit. A. Mix 1 part by 
weight of pearlash with 3 parts quick stone lime by 
slaking the lime in water and then adding the pearl- 
ash, making the mixture about the consistence of paint. 
Lay the above over the whole of the work required to 
be cleaned, with an old brush; let it remain 14 or 16 
hours, when the paint can easily be scraped off. 


(8) E. P. M. asks: What amount of 
oxygen, hydrogen, and carbon is there in steel? A. 
Steel contains no oxygen, save in the rust there 
may be upon the outside, and only a possibility 
of a minute portion of hydrogen. The elements of 
steel vary much to meet its special qualities. It con- 
tainscarbon to the amount of from 0°1 of 1 per cent 
in soft or Bessemer to 2 per cent in high grade 
steels. In additionto the variations in carbon, it may 
have silicon and sulphur to the extent of one-tenth of 
1 per cent, also phosphorus five one-hundredths of 1 
percent. A grade called manganese steel may have 
about 144 per cent of manganese. All iron and steel is 
subject to rust from exposure_to snow and rain. unless 
especially protected. 


(9) W. ©. P. asks: 1. Does paint or 
black japan injure the sound of a whistle or gong? A. 
It would probably change the tone. 2. What can I 
use to thoroughly remove paint or black japan on a 
whistle or gong which cannot be taken down, and can 
only be reached by means of aladder? A. If you can 
get atjthe whistle toclean it, you certainly can take off 
the bell by unscrewing the nut on top, which will en- 
able you also to unscrew the bell from the stud. Boil 
the bell in caustic soda or potash, which will disinte- 
grate the varnish and allow it to be rubbed off. 


(10) R. R. W. writes: I wish to move 
a large building over ice which freezes from 2to 344 
feet. Willit be safe? A. Ice 8inches thick will sup- 
port heavy wagons and artillery. Thecrushing strength 
of ice varies from 327 to 1,000 pounds per square inch, 
At the lowest figures this is 23 tons toa square foot- 
This does not represent the bearing power of the ice 
covering water, in which case it becomes elastic under 
pressure, and may give way without crushing. A 
building of moderate weight may readily be moved 
over ice 3 feet thick, if properly set on runners of large 
bearing, and moved along at a fair pace. The only 
difficulty in such work arises from suspt.sion of the 
work, when the weight might press the ice down in the 
vicinity of the building, and cause cracks which would 
flood the depressed surface, and possibly cause dis- 
aster. 

(11) H. R. E. writes: I have a fine Ar- 
kansas oil stone which refuses to work properly after 
several years of constant use. My tools slide over it 
without being sharpened. How can I make it cut? 
A. Soak the stone in turpentine or naphtha for a few 
days, when it will cut as new. 


(12) C. H. 8S. asks (1) how tomake a 


strong joint with glue. A. Use new glue, and in apply- 
ing first fill the pores of the wood. with thin glue and 
let it dry; then clean off, and glue it at the joint with 
strong glue. 2. How to make a good hard oil finish. 
A. Take ef linseed oi] 1 pint, rectified spirits 4 ounces, 
oil of turpentine 144 pint, powdered resin 114 ounces, 
rose pink 4 ounce; mix. 8. A good cheap wood filler? 
A. Boiled linseed oil 1 quart, turpentine 3 quarts, corn 
starch5 pounds, japan 1 quart, calcined magnesia 2 
ounces; mix thoroughly. You can buy better pre- 
pared fillers than you can make. 


(13) C. A. D., Virginius, Col., writes: I 
would like to know the relative speed of an air com- 
pressor in high and low altitudes. Take, for example, 
a Rand drill compressor, running at the rate of 30 revo- 
lutions per minnte at sea level. Would it have to run 
faster at this altitude, it being 12,600 feet above sea 
level? A. At above elevation the atmosphere is but 


" two-thirds the,density of the air at the sea level. Pumps 


should run, at a speed of 4 revolutions per m. for 
the volume of cempressed air as computed for the sea 
level. 


(14) G. H. W. asks in what way he can 


make a battery to run a single bell 244 inches diameter, 
by using acast iron box 544 inches wide, 834 inches 
deep, and 17} inches long. A. Place a layer of. black 
oxide of copper at the bottom of the iron vessel, fill 
with strong caustic potash solution, and suspend in it 
horizontally a good sized zinc, preferably athick plate 
4inches by 14inches or thereabouts in size. Connect 
one wire to the zinc, the other to the iron. 


TO INVENTORS, 


Anexperience of forty years, andthe preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., oftice SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


December 13, 1887, 
AND EACH BEARING THAT DATE, 


(See note at end of list about copies of these patents.] 


Adjustable chair. E. Pynchon.....:..... wsssseeees é 
Ammonia frum manure, etc., obtaining, W. F. 
- 374,618 
. 874,711 
874,728 
314,773 
374,607 


374,628 


Armature, H. B. Slater......... 
Armature, dyramo, EH. N. Bliss.. 
Auger, hollow, W. Bradford.. 
Axle brake, R. Luders..........ccccececsceecesceeves 


Axles, machine for forming wagon, A. Paterson.. 374,694 
Bug. See Mail bag. 

Baling press, H. Weddle... wee 874,857 
Barber’s chair. T. A. Kochs.... 874,840 


Battery. See Electric battery. Galvanic bat- 
tery. 


Bed spring, M. H. Collom 


Bed:fastener, machine, H. Bramm.. oe. 374,582 
Belt shifter and brake, J. Stewart........ ec Sestaae 374,658 
Binder, tablet, W. B. Pearson.... ....ccessecceesees 374,751 
Bit. See Bridle bit. 

Blotter, ink, L. S. Smith........... aie bseeeieasoa ce vee, BTL 713 
Boat. See Steamboat. 


Boiler. See Steam boiler. Steam or hot water 
boiler. 

Boilers, purifying water for, C. Hlliot.............. 374,828 

Bolt. See Elevating bolt. 

Book clasp, A. C. Hafely 874,674 


+++ 374,800 
«874,805 
w+ 874,655 


Boot or shoe, G. F. Cushman 
Boot or shoe stretcher, L. Nottingham...... 
Boots and shoes, seam rubber for, C. H. Carr.... 
Box. See Fare box. Miter box. Paper box. 
Box, W. H. Butler..... 
Box strapping, metallic, C. H. Dana... . 
Boxes, device for closing the lids of, J. Cook...... 
Brake. See Axle brake. 
Brake, P. Everitt et al 
Bridge, T. Buckley....... 
Bridge guard, C. C. Tozier. 
Bridle bit, C. H. Smith.. 
Broom rack, D. M. Kilmer, wae ye 
Brooms, manufacture of whisk, oa I. Miller... ee 
Brush and blacking box, combined blacking, G. 
W. Peck 
Buckle, breeching, T. S. Very. 
Buckle, suspender, D. L. Smith. 
Burnishing machine, E. B. Allen.. 
Bustle, A. C. & O. J. Decker... 


Bustle, C. C. Shelby....... 374,632 
Bustle; Ts Pi! Taylor sa. seeks eckcat ites vees sae 374,642 
Button making, collet or shell die for, W. 


HOOPMICD «60.50 ve ice cs in ccewcecescccsccsoteccces seoee 874,741 
Button or stud, G. W. Prentice.. - 874,626 
Cable gripping mechanism, A. D. Whitton......... 374,767 
Cable track road and tightener for same, C. Carr.. 374,866 
Calk sharpening muchine, G. W. Savage............ 374,811 
Calks, machine for making toe, J. C. Kelly.. +e. 574,681 
Cane stripper, T. C. Collins...............c seen eeeeee 74,777 
Canned food, upparatus for preparing, H. L. Hop- 

per.. oe « 374,909 
Cannon, E. J. Blood... 374,577 
Cant hook, C. Nygaard. - 374,877, 374,878 
Car bolster, H. James 374,836 
Car brake, A. H. Marden.. ++. 874,798 
Car brake and starter, H. H. Olcott. » 374,619 
Car coupling, Diller & White....... 374,783 
Car coupling, T. W. Harrison.............cceeesseeee 874,870 
Car coupling, F. Tiedt, Sr.. ee BT4,TLT 
Car coupling, J. Tocin.... . oe. 874,763 

. 874,714 


Car coupling attachment, S. D. Smith. 8 

Car, dumping, J. W. Davis. «+e 374,588 
Car heater, M. Wanner - 874,766 
Car heating apparatus, W. H. Penfield............. 374,624 
Car, railway, C. C. Holt...... a 374,897 


Car, stock, G. D. Burton. 
Car, stock, N. Z. Seitz 
Cars, apparatus for heating railway, L. K. Cur- 


. 874,824 
374,881 


374,659 
Cardboard manutacturing machine, L. W. Noyes. 374,848 


Carrier. See Cush carrier. 

Cart, road, B. 8. & C. W. Porter..........ceceeseereee 374,625 
Cuse. fee Show case. 

Cash carrier, W. H. Koehler........... 374,683 


Cash register and indicator, D. Davis. 

Chain lock, I. A. Sherman 

Chair. See Adjustable chair. 
Convertible chair. 


-.. 874,710 
Barber’s chair. 


Chopper. See Cotton chopper. 

Chuck, B. F. Chappell..............000., Sp Rie eaeereteres 374,782 
Chuck, L. D. Jones............ccceeeeeceeeeeeeeeeeeers 874,743 
Chuck, drill,"A. D..Goodell 74,593, 374,594 
Churn, R. H.: Browning.. vee OT4,0T4 
Churn, W. W. Perkins... eeceeseees BV4753 
Circuit breaker, C. B. Boswerth..... behiedeaves cence 374,652 
Clasp. See Book clasp. 

Clasp, F. W. Tobey..........seeseeeeeeeees seenececeees 374,762 
Cleaner. See Cloth cleaner, e 
Cloth cleaner, W. C. Meyer...........ssesseseeee “..6. 874,689 


Clutch, friction, H. W. Hill......ssseccecceeccsseceee 
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Coal elevator, T. G. Goodfellow.. «+» 374,895 
Colfee pot, W. A. Krag....... ... . 374,603 
Coin operated lock, P. Everitt.. « 574,785 
Compass, beam, J. Strachan.... . 874,639 
Convertible chair, C. H. Meddins. - 374,802 
Copying press, 8. Netter et al... 374,748 
Core catcher and breaker, A. Ball.. » 374,819 
Cork blocking and finishing machine, automatic, 
Dodge & WeAVEr........cccceccecee cece eee e seen e ee 374,391 
Corn dropping attachment, automatic, W. W. 
Walters . 874,815 
Cotton chopper, B. C. Marshall +». 874,610 
Cotton, machine for opening and preparing, R. 
KitsOn ascend one Pes stendts sesalsesls Se ceadeaevete steedts 374,899 
Coupling. See Car coupling. Thill coupling. 
Crane, W. H. Ridgway . « 374,756 
Crate, Mason & Shafer. « 374,612 
Crate, fruit, J. H. Marvil.. » 874,799 
Cuff holder, J. M. Bolton +» 874,579 
Cyclometer, C. E. W. Woodward.... » 374,919 
Dental flask, W. 8. Curtis . 874,585 
Dial, tim2piece, HE. A. Lewis « 374,605 


Digger. See Potato digger. 
Display frame, W. A. Aiken 


Distilling apparatus, E. Kells. 374,838 
Distilling wood, A. Smith....... - 874,636 
Ditching machine, C. Michelsen « 374,690 
Door hanger, J. Christmann...... « 374,656 
Door hanger, sliding, R. M. Wilson................- 374,859 
Draught equalizer, J. J. H. Parrott.........06 eeeeee 874,620 
Drier. See Fruit drier. 

Drill channeling machine, A. Ball................65 374,818 
Egg beater and mixer, combined, IL. Rosenkranz.. 374,706 
Egg crates, material for, O. L. Parmenter.... » 574,849 
Electric battery, J. A. Barrett....... ........5 +. 874,862 
Electric circuits, safety strip for, Lange & Shal- 

LONDOL ROR 6 6.0.5 viscose sie ciae s asia sine Savcesstaeues Neesds 874,842 
Electric conductors,‘conduit for, HK. E. Greene.... 374,738 
Electric coupling device, P. Lange.............. ~ 374,843 
Electric currents, apparatus for measuring, H. 

ATOM ss sso<dssig dees debesedestecsuocteisearae 874,860, 374,861 
Electric generator and motor, A. F. Congdon...... 374,778 
Electric machine, dynamo, G. Westinghouse, Jr., 

ED ee 374,858 
Electric motor, W. Hochhausen 374,871 
Electric motor or dynamo electric machine, F. J. 

PAULOD ii se eidechs hoadewiaicagen Sear eis Sad ve eens 874,621 
Electric motors and other translating devices, 

apparatus for reversing and controlling, W. 

Hochhausen ee oe 874,872 
Electric motors, regulation of, W. Stanley, Ir. 374,910 
Electrical conductors, condu:t tor, G. D. Holt..... 374,7 
Electro mechanical movement, H. Van Hoeven- 

MGR sonshs Satta via easemanuer den pes vata rsedeans 374,883 
Electro medical apparatus, J. S. Muir.. +. 874,747 
Elevating bolt, F. Prinz..........ccccecece eee eeeeeeee 374,754 
Elevator. See Coal elevator. Hay elevator. Hod 

elevator. Hydraulic elevator. Straw ele- 

vator. 

Elevator gate, E. F. Hardin.. - 874,739 

Elevator trap doors device for operating, A. G. 
«874,693 

Embroidery frame, C. Pease « 874,623 

Engine. See Road engine. 

Engines, compensating gear for road, J. G. 

DOW DNC 5 jsiicictesd oidies. odie sre'eisine'swtinis ova sineisisTesiee: ioe 374,663 
Envelope, safety, L. P. Taylor..........sc.seeeeeeee 874,913 
Explosive compound, L. G. Heusschen... ........ 374,740 


Extractor. See Nail extractor. 
Eyeglass holder or hook, W. J. Rand... 


Fabric. See Knitted fabric. 
Fans, machine for recording the revolutions of 
ventilating, Bart] & Nichter..............sceeeee 874,820 
Faucet, G. W. Aldrich eee 874,725 
Faucet, Hi. Ogden....... +» 874,806 
Faucet, beer, J. Deasey... «. 374,781 
Fare box, change making, Safely & Williams...... 374,851 
Feed water, means forseparating oil and sediment 
from, W. E. Pearson..........0...- 374,879 


Fence pust, H. E. Lambert 
Fence, wire, D. Woodford.... 


374,684 
374,884 


Fire escape, W. H. Gray et al. 14,596 
Fire escape, Shires & Kennedy 374,633 
Fire extinguisher, automatic, Swallow & Keeny.. 374,912 
Fire extinguisher for car heaters, E. Maguire..... 374,745 
Fishing reel, A. Geils............. cece eee e ee eeee ee cee 374,737 
Frame. See Display frame. Embroidery frame. 

Picture frame. 

Fruit drier, C. A. Pitkin, Sr............. +++ .874,697, 374,698 
Fuel, artificial, J. L Irving........cccceeceseeseeccees 374,679 
Funnel, F. A. Lyman 374,875 
Fuse, electric, K. J. Sundstrom 374,640 
Gauge. See Water gauge. 

Galvanic battery, J. A. Barrett. 374,863 
Galvanic battery. J. Freeman.. 374,669 
Galvanic battery, J. Serson. 874,631 
Game counter, E. Meise.. 374,803 
Garment supporter, C. F. Sullivan. «» 874,715 
Gas alarm burner, J. McDermott. «. 374,614 
Gas fireplace, 1’. T. McNish « 874,501 
Gas regulator and cut-off, Dally & Richardson... » 874,779 
Gate. See Elevator gate. Sliding gate. Swinging 

.zate. 

Gate, G. H. Ingersoll « 374,742 
Generator. See Electric generator. 

Globe, folding school, J. H. French... 74,789 
Glove fastener, G. W. Mandrill... 374,609 
Glove or miten, S. Helfaer...... 374,676 
Grading machine, road, J. Moore. +» 874,691 
Grain binder, A. Goodyear ++ 374,595 
Grater, fruit or vegetable, W. Marx..... nea . 874,611 
Guard. See Bridge guard. Keyhole guard. Rail- 

way crossing guard. Rein guard. 

Gun, magazine, M. E. Gregg.... ++ 374,597 
Gutters and pavements, fastening device for, I. 

Wis ANGI) reid is 2 od. Sache taddews ede eeenes - 374,685 
Halter trimming, D. B. Harvey 874,832 
Fame, ©. Church......... 00. cece cece cece eee esse ees 374,657 
Hame and hame tug attachment, FE’. Lagerlef.. 374,841 
Hame hitch and collar fender, combined, D. Pat- 

terson + 874,622 
Hammer tool, revolving electric, W.G. A. Bon- 

will «+. 374,580 
Hammock stretcher, M. Campbell... « 874,776 
Hanger. See Door hanger. 

Harrow disks, device for sharpening, EI. Dick..... 374,782 
Harvesters, folding platform for grain, S. oo 

VOOTHGOS yiiies 6 vic eect eas Bona Beaieie eae’ +» 874,814 
Harvesting machine, J. Knoop. « 374,601 
Hat rack, R. E. Gleason wee 874,830 
Hat sweats, finishing the attaching edzes “of, Kr 

Da Butlers ciiesieic da tcaicne cadens satseee ses ete adees 374,654 
Hay elevator and stacker, P. F. Fleming........... 374,737 
Hay rake and tedder, combined, Landis & Iske.. . 874,795 
Head rest, BH. W. RobinsOn..........ccceeeceeeeesees 374,704 
Heater. See Car heater. 

Heel trimming machine, A. D. Elliott....... Shades 14,82 

Heeling machine, C. W. Glidden.. « 874,894 

Hinge, P. Forg......... ssseeee . 874,788 

Hod elevator, H. A. Hall eee 874,791 

Holder. See Cuff holder. Eyeglass holder. Sash 
holder. 


Hook. See Cant hoek. 
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Hook or hanger, R. Gorton (r) 10,888 
Horseshoe, A. L. Stevens..........+ 3t4,911 
Horseshoe, sectional, EK. W. Bingham 374,727 
Hydraulic elevator, J. S. McDonald... . 874,901 
Hydraulic switch and signal device, J. A. Zinn.... 374,768 
Indicator. See Temperature indicator. 
Inhaler for anasthetics, W. W. Harrington........ 374,881 
Iron, purifying, J. Beasley........ssesecccoesssaccers 374,651 
Jack. See Pegging jack. 
Keyhole guard, A.J. Urlin........ cc. sec ceeeseeer ee 374,719 
Kiln for burning sewer pipes, G. Howes..... . 374,678 
Knitted fabric, L. Bywater............. 374,888 
Lamp, N. Pouchkareff. . 874,700 
Lamp globes, testing electric, C. F. Reinman 374,850 
Jead, manufacture of white, W. P. Talbot........ 374,016 
Lock. See Chain lock. Coin operated lock. Per- 
mutation lock. Seal lock. 
Lock, W. D. Doremus «. 874,784 
Locomotive grate, C. Knaggs . 374,839 


Longitudinally expanding roller, A. W. Schlichte. 374,769 
Loom picker, J. A. French............ccc00 ce eseeeee 374,893 
T.oom picker staff check, Hulford & Tillotson...., 374,835 
Lubricator, P. Brownley 874,729 
Mail bag, A. A. Eppert ~ 374,785 
Mail bag, H. F. Gaines 374,790 
Mail bag, J. C. Lighthouse 374,844 
Mail bag, F. P. Moss . 874,845 
Mail bag fastener, I. L. Morris. 
Mail bag fastener and tag holder, combined, H. 


Ne OCKEOP Go acacu Se poses teen Sete biee 5a si6ig%e bit bn de a8 6 374,749 
Mantel, heat radiating, Q. S. Backus +» 874,649 
Mantel, sheet metal, W. J. Turl . 374,718 


Measure and tally, combined grain, 

McDaniel 
Measuring vessel, J. F’. Segog 
Meat preserving implement, E. Hollenbeck. 
Metallic wheel, W. P. Bettendorf......... 
Mill stock feeder, C. F. Kendall 
Mining machine, B. A. Legg.. 
Miter box, EF. l.. Gaylord.. 
Mole trap, W. M. Waltman “ 
Mortising machines, laying-out attachment for, 

H. M. Bullis 
Motion, device for converting, G. Heully. 
Motor. See Electrie motor. 
Mower, lawn, E. G. Passmore...........ceesceeee oes 374,808 
Musical instrument, automatic, J. MeTammany.. 374,616 
Nail. See Shoe nail. 
Nail cutting machine, G. WV. Packer...........0. oe. 874,807 
Nail extractor, E. Storm vee 374,761 
Numbering machine, consecutive, J. H. Rein- 

hard sovicssee cae sc odeatece ded scdadeevesees e.. 874,629 
Orange grader, J. W. Keeney.. eeeeee 374,680 
Organ, reed, FE. S. Votey.... oe 874,721 
Organ, reed, Votey & Courville. oe 874,722 
Oven door, J. R. Conrad «. 874,889 
Packing, J. L. Law, Jr... «2 874,796 
Packing, rod, F. Pinch... «- 374,205 
Pail bottom, G. W. Lisk. « 374,687 
Paper box, R. P. Brown.. 374,886 
Paper, box for toilet, C. H. Dama... ........... 0.008 374,586 
Paper webs, means for folding, C. Potter, Jr .» 374,699 
Pegging jack, N. Kinney.............. ces eec eee e eens 874,044 
Perforator, F. P. Rosback 374,880 
Permutation lock, J. C. Smith.... ‘ 074,712 
Picture frame, C. Taber..........0..eees scence ceenees 


. 874,615 
814,759 
374,600 
314,575 
374,682 


374,730 
« 874,677 


. 874,641 
Picture frame backs, fastening for, F. \W. Wat- . 
KIDS 550 ets. ohv ee sia eh Se vosseles costco sels dens 05d 874,645 
Pin. See Safety pin. 


Planing machine, metal, Sellers & Bancroft ....... 374,908 
Plant support and protector, J. Rovane «. 874,906 
Planter and drill, R. Brock «. 374,653 
Planter, potato, J. Riley «» 874,757 
Plastering, backing for, J. L. Clarke -. 374,826 
Plow, W. A. Fretwell... -» 874,829 
Plow standard, M. N. Laufenburg +» 874,686 
Plug or wedge, quarrying, M. & J. Bentley......... 374,574 
Post. See Fence post. 
Potato digger, D. Tievarn............c ss seecceeccenes 
Press. See Baling press. Copying press. 
Printing designs on paper to be applied to earthen- 
ware, etc., machine for, W. H. Turner 
Printing machine, rotary gripper platen, A. God- 
frey 
Printing presses, 
Sauer 
Projectile, explosive, A. C. Koerner.............+6+ 
Prospecting or boring tube, A. Ball 
Pulleys. removable bushing for, H. W. Hil 
Pump, rotary, C. H. Cary 
Rack. See Broom rack. Hat rack. 
Railway, cable, P. M. Bruner...............000 wees 
Railway crossing guard, M. Beshoar 
Railway rails and bearlng for such joints, fish 
plate joint for, W. Lepsky... 
Railway switch, S.C. C. Currie 
Railway switch, M. Dudley 


numbering head for, J. G. 
374,874 
374,815 
374,833 
374,731 


BU, ti 
374,772 


74,604 
« 814,733 
374,827 


Rake. See Ilay rake. 

Razor, safety, S. A. AlOC@........csececceccereeecerees 374,769 
Reel. See Wishing reel. 

Reel, I’. Hitapenc................ccccecccccecceceeenes 874,734 
Register. See Cash register. 

Regulator. See Gas regulator. 

Rein guard, .J. H. Tibbetts........... cc cece essen eee 374,813 
Rest for invalids, supporting, B. F. Nicholas 374,804 
Road engine, R. M. Downie.... .. ......... ese eee 374,664 
Rocking chair spring attachment, A. B. Stevens.. 374,854 
Rolling bars for angle iron, J. M. Baker............ 374,770 


374,707 
. 874,898 
314,793 
374,867 
374,692 


Routing machine, V. & J. Royle, Jr... 
Safety pin, E. Huoncker............. 
Sash and frame, window, H. Jahn 
Sash holder, M. V. B. Euans 
Saw gummer and die therefor, gin, T. Ii. Nance.. 
Saw sharpening and gumming machine, G. P. 

Saltenberer. 
Saw tooth, reversible. R. J. Bole.. 
Sawing machine, portable, E. Beghtel. 
Scale, railway weighing, H. Estabrook. 
Screw, wood, B. C. Quinby... 
Seal lock, C. S. Gilman 
Secondary batteries, automatic circuit closer for, 

Wee WeEGTISCOMY ici decd es deaeseseacedss eae ooeees 374,673 
Sewing machine, P. Diehl 74,661, 374,662 
Sewing machine buttonhole attachment, A. W. x 


374,758 
.. 874,821 
.. 874,573 
«874,665 
. 374,701 
374,592 


JONNSOD... 0.6 eee eee cece ese entree ete et etna eeaeee 374,837 
Sewing machine buttonhole attachment, H. J. 
Williams « 374,918 


Sewing machine stand and cover, J. Bolton .. 374,578 
Shoe nail, F*. Flad «. 374,590 
Shoe, seamless, G. Apsley + 874,571 


Show case for wall paper, etc., sample, J. H. 


DAVAS 2550.05 5 tad gical anes sl dags 4ceessi— oia Sateen wits 874,589 
Shutter worker and fastener, comt.ned, F. B. 

MANO cece tiniviigeseedtsoeorzed Veteran sass 374,608 
Signals on railways, device for a. -sting, J. J. 

PUPNOR io soo isn 5k Bivset ele ead ce dle AOSTA one teed 874,917 


Signals, switches, etc., device for a cuating, J. J. 
374,914, 374,916 


Siphon apparatus, H. Ayer.. 374,726 
Sliding gate, J. J. AIDPiGht.........cce cece eee e scenes 374,647 
Sliding hill and toboggan to be useu therewith, B. 


B. Floyd.. 
Speaking tubes, mouth piece for, P. McGunnigle.. 374,746 


Scientific 


Spinning frames, cop building mechanism for 
ring, A. Ball, «. 374,816 
Spring. See Bed spring. = 
Stand. See Sewing machine stand. 
Stave machine, Riggs & Gleason.... 
Steam boiler, N. Metz... 
Steam or hot water boiler, J. McKinlay.. 
Steamboat, river, G. I. J. Simpson -. 874,635 
Steamer and roaster, combined, E. A. Reed. «+ 874,755 
Stereotype plates, clamp for securing, W. Filmer. 374,667 
Stove, air heating, M. C. Green......... ane 374,896 
Stove pipe thimble, C. H. Tryon.. « 874,643 
Stove plate fastening, B. D. Ferris. - 374,666 
Stove shelf, J. A. Price « 874,627 
Straw elevator, I. W. Adams.. 374,623 
Supporter. See Garment supporter. 
Suspending device, W. A. Patten 
Suspension or cable road switch, C. Carr 
Suspension or cable roads, track for, C. Carr. 
Swinging gate, adjustable, W. B. Thomas.. 
Switch. See Railway switch. Suspension or r cable 


Wash stand. 

«» 874,630 
.. 874.688 
wees 874,615 


road switch. 
Switch board test circuit. multiple, C. E. Scrib- 

ner.. « 874,907 
Switches, detector bar or safety lock for, J. J 


374,915 
.. 874,812 
.. 874,823 
see 874,855 


Tag for money bags, etc, A. A. Sprague. 
Tag, jeweler’s, E. S. Burbank... 


Tap hole closer, T. A. Taylor 

Temperature controller, R. Newton... ...........+- 374,847 
Temperature indicator, electric, J. C. Boyle... ... 374,581 
Tether, R. B. AdaMS..........ccccereccreceeecsseeres 374,646 
Thill coupling, F. P. Musser. 374,846 


Thill coupling, P. E. Shirk.. 

Thread cutting die and holder, J.S. Henry. 

Tile for coping, Robbins & Bell.. a 

Tongue support, G. A. Brice.... 

Tool, combination, J. L. Koontz 

Tooth, artificial, S. T. Beale, Jr 

Trap. See Mole trap. 

Tube. See Prospecting or boring tube. 

Tubes and rods, rolls for reducing and tapering, 
M. L. Ritchie 


.. 874,631 
.. 874,599 
.. 874,205 
.. 874,583 
.. 874,602 
. 74,572 


374,703 


Tug, hame, J. B. Altman .. 374,648 
Valve, gate, W. S. Payne «» 374,695 
Valve gear, G. M. Pelton.. sees 874,052 
Valve, safety, A. C. M@ady......ss.ccccsccccsseccces 374,617 
Valve, safety, A. Orme 374,750 
Valve, slow closing tunk, S. G. Smith............008 374,687 
Vaporizer, J. 11. Valentine eeeceee 304,720 
Vehicle, two-wheeled, R. R. Jones. + 874,873 


o. 874,598 
++ 374,876 
o. 874,591 
+ 374,822 


Veneers, machine for cutting, E. A. Harris.. 
Wagon bed, M. Mills 
Wagon. convertible stock, W. E. George. 
Wash stand, H. E. Braunfeld.. 
Watch, stem winding, S.C. Smith. «« 874,760 
Water gauge, T. G. Lovegrove. ececccecee 314,606 
Waterproof, composition for rendering leather, 


Cloth, etc., C. E. Haynes........ccccseeceeee eevee B44,675 
Wheel. See Metallic wheel. © 
Wheel, W. P. Bettendorf.............005 ag bute ehende 874,576 
Whip socket, F. E. Benton eae) «» 874,771 
Windmill, H. Myers... 1. .ccccccccccecccsceccseccece 374,904 
Window, jail, D. McDonald «+ 874,800 
Wire splicer, W. F. Batters.... . - 874,650 
Wire straining machine, J. Reid 374,810 
Wire stretcher, Flynn & Kilburn.... « 374,668 


Woodworking machine, G. J. Goodhue. . .874,670 to 374,672 


DESIGNS. 


Badge, pin, etc. C. G. Malliot 
Bed spring, S. Hl. Turner....... 
Boiler front, steam, G. W. Drew. 
Bottle, W. W. Lowrey.. 
Carpet, W. McCallum 
Chair, R. J. Bump 
Coat, little girl’s, M. V. Kavanagh.. 
Costume, lady’s, E. Moran. 
Costume, lady’s, J. Sheils.. 
Dress, girl’s, E. L. Jenkins 
Horse blankets, fabric for, G. R. Ayres. 


« 17,947 
17,951 
17,941 
17,945 
17,946 
. 17,939 
- 17,943 
.. 37,948 

. 17.949 
ee 17,942 

. 17,938 


Organ case, H. S. Votey 17,952 
Picture fame, W. Levin «+ 17,944 
Wash stand, F. J. Torrance - 17,950 
Water gauge column, G. W. Drew .... 17,940 


TRADE MARKS. 


Bolts and rivets, Welsh & Lea...... 
Bread and breakfast cakes, self-raising mixture for 
Boston brown, H. E. Pearson 
Coffee and milk, chocolate and milk, cocoa and 
milk, and prepared dandelion, prepared bever- 
ages of, T. Symington 
Coffee, of coffee and chiccory, and of dandelion 
coffee, essence of, T. Symington... + 15,028 
Flour and corn meal, mixture of dry and uncooked 
wheat, W. R. Tiieb............ cece cece cere ee cee vee 
Gelatine made from the air bladders of fish, Has- 
kin Bros 
Guano, artificial, R. H. Wooldridge & Co 
Hose for men, women, and children, Lord & Tay- 


Lubricants for frictional surfaces, A. C. Buzby... 

Medicated soap, pills, ointments, salves, and den- 
tal preparations, Ichthyol Gesellschaft Cordes, 
Hermanni & Company oe 

Medicinal preparation of a prophylactic character, 


- 15,017 


Oil, illuminating, Scofield, Schurmer & Teagie...... 15,027 
Oysters, H. J. Lewis.........-.. cece eee es eee eees. 15,019, 15,020 
Proprietary preparation in the form of pastilles, 
H. B.S. MOrrell............ceeseeceeececceeeeeeer ee 
Remedies for diseases of the liver. kidneys, 
stomach, and bowels, tonics, bitters, cough 
sirup, liniments, pills. and pile ointment, A. 


Salts, smelling, W. S. Thomson. 
Solutions for hypodermic injections, 8. Hugeett... 
Soup for human food, preparations of, F. King & 
Company 
Whisky, M. O’Brien 


- 15,016 


A Printed copy of tie specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. Inordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Wealso furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple. ~t a cost of $40 
each. If complicated, the cost-will bea little more. For 
full instructions address Munn & Co. 361 Broadway, 
New York. Other foreign patents may aso be obtained. 


American, 


‘AQtdvertisements. 


Inside Page, each insertion - 75 cents aline. 
Kk Page, each insertion - $1.00 a line. 


me above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is sect in agate type. Engravings may head adver- 
tisement; at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 
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MACHNSTS on 


216 LAKE ST.CHICAGO. 


Write to us for anything in our line. 


pany, 


MANUFACTURERS OF 


PREPARED ROOFING, 


ROOFING MATERIALS, 
Building & Sheathing Papers. 


Send for Catalogue E and Samples. 


428 Market sree 


STANDARD ® 


poy 
HA 


Philadelphia. 


kina.” GRATE BARS 


HAVE STOOD THE TEST! 


and have of fuel and 
proved ECONOMICAL in wear. 

Every leaf separate, but firmly ad- 
justed to the main bar. 

Jost of repairs ata minimum. 


Entire bed of fuel shaken without 
opening any doors. 


Adapted to any kind of fuel. 
No alteration of furnace required. 
All parts strong and durable. 


7 NATIONAL IRON WORKS 


NEW BRUNSWICK, N. Jd- 


Send for special circular and estimates. 


POND ENCINEERING CO., agents, Ste couis and Kansas City, Mo. 


Eclipse Corliss Engine. 


ew Patterns, Ample Strength, Correct Proportions, 


Large Bearing and Wearing Surfaces, capable of working un- 
der HIGH PRESSURE and HIGH SPEED. 


Guaranteed FIRST-CLASS in every particular. 


EDWARD P. HAMPSON & CO. 


36 Cortlandt Street, New York. 


Harden 


GRENADE 
euisher Co. 


HAND 


Fire Extin- 
4a 


Office and Factory, 51 & 53 Dearborn St, Chicago, 


Send for Circulars and Prices. 


To Electro-FPlaters. 


HE VICTOR DYNAMO PLATING MACHINES. 
‘hree sizes, $30, $60, and 890. Aiso Batteries and mute. 
rial for Gold, Silver, and Nickel Platin, 
THOMAS HALL, 19 Bromfield &., Boston, Mass. 

Send for illustrated Catalogue. 


Great improvements have 
lately been introduced in the 
“Champion” Keyless 

» Locks. The manufacturers 
¥.\ have been, awarded the highest 
medal ‘of the Adelaide 
International Exhibition. 
Keyless ‘Champion ” Locks for 
drawer, closet, chest, box, 
safe, ofiice door, etc. may 
be ordered of dealers throughout the United States. 
Samples for introduction mailed by the manufacturers 
onreceipt of price. Illu-trated catalogue free. 
Those who send 2. stamp get with catalogue a new 
steel Pocket ool, bearing manufacturers’ address 
and invariably acceptable. 


Miller hock Co. 
MANUFACTURERS, 


820 Cherry Street, Philadelphia, Pa. 


MACHINISTS 


ARE 
Losing Money 


By making their own 
STUB ENDS 
for Connecting Rods 
when they canbuythem 

so much cheaper from 


Cooke & C0. 


2d Cortlandt St, 
NEW YORK. 


28 SIZES MADE, 


Write for prices and 
mention this paper. 


WANTED. 


A Tencher of Joinery and Wood Turning in 
a Boys’ School. Address, with credentials, 


H. dg. BELFIELD, 
Michigan Ave. and 1th Street, Chicago. 


HISTORY OF THE ELECTRICAL ART 


in the U. 8S. Patent Office.—By C. J. Kintner. An inter- 

esting history of the growth of electrical science in this 

country, and notices of some of the more important 

mudels in possession of the Patent Office. Contained in 

SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price 

10 cone: To be had at this office and from al] news- 
ealers. 


————— 
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(READY FOR USE). 


Sheathing & Building Papers 


MANUFACTURED BY 


HRET. 


CHICAGO: 


50 Dearborn Street. 423 


PHILADELPHIA: 
Walnut Street. 


JR. & CO. 


ST. LOUIS: 
113 North Sth Street. 


N. B._We are 


u 
ences, etc., vidal will be mailed FREE to any address on application. 
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st getting out a new circular containing full information of our Prepared Roofing, new refer- 


Correspondence solicited. 


ILLUSTR ATIONS Fire extinguisher........+ Rake and tedder, combined...... 424 | Arc light, odor Of..........0..-+55 . 200 | Car, safety, Gilfillan’s. *114 , Dogs, military. use of...... ...... 101 
' Fire grenade...... ‘ana. Refrigerator, Fati’s .. %{ Armor, chilled, for land defense 209 | Car starter, Lynch’s... :#163 | Dogs in Texas........ 153 
Fire ladders, Parisian. Regatta, Royal Yacht Club. 6 | Army maueu vers at Newport.... 320 | Car stove attachment. ...*291 | Dogs, sense of smell of. 857 
aS peep protector. feck washer, Donner’s . an Amy, Standing. Britian? on Gar. street, propulsion 262, ea Pogali, ship. engines of at 
x er er, C) eee oot, Bermuda. . 8, electric......... . sone oor latch, Bason’s.... * 

A . | Fish killer, the Rocker, Trevelyan’s. 409 | Artesian well, Dakota.. 306 | Cars, electric light on. :*159 Door plate, McGlinn’s - *66 
Ambulance bicycle....... we 3 Plamen. musical. eth Rope ladder, French’s... ay Artesian well engineering.. "383 Cars, heating. sores e ut 3 ea 87 Drainage, sanitary....... 2716 
Anchor, for posts...... 371 Floai » water gauge... 8 ibbon holder.. 7 tesian wells, Dakota .. ars, steam heating. 830 Drawings for process work 325 
Animal catcher, Retz’s. 98 loor cramp, Bayer’s. 3 Rice mill. ..... 06 8 | Artesian well, Galveston. aah Cars, overloading . . 421 Dress in relation to health. 118 
‘Ant eater, New Guinea Floor jack...........0+ yee a Ash sifter, Falordeau’s. pi Garbon, graphitic... - 195 Drill for valve work.... #807 
Aquaria for amateurs.. oa acker, ( onan: 8. . 4B s Asphult, uses of.... .. 164 | Carbons for are lamps. - 1% Drinking before meals. 257 
‘Artesian well engineering ly bot, larve of ....... -- ‘i Association, American... * 6 Carpentry, Japanese.. 232 Dyeing apparatus .... *406 
‘Atlanta, ship, armament. Boot rest, Tilley 3. : ote Sash holder, Hambitzer’s, ....+.. a7 Atlanta, urmament of.. . Ea Carpet ang weather strip. *4 Dynamite gun....... ....... 207 
Awning, Pennington’s. | Forges, bo able..... see Saw filer. Sherman's... aoe 17 urora in Alaska..... . arpet moths .. .._. ie 338 Dynamite gun, large shell for. ee 
‘Ax, Matoney’s.......- 493 | Fountain for projection 55 | Saw filing attachment.. ++. 146 | Awning. Pennington Carpet stretcher, Martin’ *371 Dynamite gun, trial......... 214 
Axle gauge.... ....... 347 | Foxes, flying............. ++ 409 | Scaffold bracket, Higgins’........ 83 | Ax, Maloney’s...... Carpet sweeper, dustless.. ». 19° Dynamite gun. Zalinski 325 

Axle, wagon, Regan’s ..........» 61 | Fumigator, Loughry’s. - 822 | Science, American Association.. 95 | Axle gauge.......... Carriages, care of.... ... . 214 Dynamite in shells...... 

Furniture attachment . 19] Screw driver, Troy’s........0..... 82; Axle, wagon, Regan’s.. <i Cart, dirt, new....... ane .. *50 Dynamo, pyromagnetic 
RB Fuse cutter, Hole’s ..........066.. 18| Seal gray............. we 7 Cart, dump, Frogner’s .*402 Dysentery, treatment of......... 118 

S Seat, school, Pederse: wee 194 B Casting, bronze, great. -*143 
Baird, Spencer F..... G Beal, vehicle. Yous’.... see 115 . Castings, clean.... . 288 E 
‘ ystem, Boston. -. 851 | Bacillus of scarlet fever.. . Catamuran, steam. 387 


Balance, floating ... 
Ballot box, New Jersey. 
Bar. rocKing....... 
Barrel machines ‘ 
Barometer, self-registering. 
Battery, plunge simple .. 


. 182 Earth, curvature of.... 
¥*404 Earth plate, improved. 

*8 Earth, subsidence of... . 
. *i1 Earthquake, Charleston. 
.«..4420 Echidna Bruijn’s........... 


Gas burner, Sheehan’s 82 | Sewing machine cover... 
Gate for elevated railways. 178 } Sewing machine device.. 
ggg | Gate, Holton’s......... ... 403 | Shaft coupling. Stuart’s. 
418 | Gute, railroad. Carey’s.. .. 891] Ship Atlanta, armament. 
“116 Gate, railway crossing . 178] Ship of war Chicago .. 
ee Gates, device to close. 83 


Cataract operations. 
Catch for elevators. 
Cattle, belted, Dutch 
Cattle. Holstein........ 
Cattle, prize, fine types of. 


130 | Baird, Spencer F.. ..... 
34 Bakery adulterations . 
... 178 | Balance, floating.... ... 
-+. 79 | Balance, magnetic, Edison 
Ballooning, high "..... 


Battery, single fiui 390 . Ship of war Orlando. Ballooning, recent.... Cellerier-P arkes process.. . 104 Eclipse, lunar..... 
Beetling machine 3g | Gauge, axle............ - 147| Ship of war Terrible. Ballot box, New Jersey Cellular structure, fixing 81 Eclipseof Aug. 19,. 
Bell cord coupling * 179 | Gear, reversing, for eng! 114 | Ships of war, new.. | Banana liquor.......... . Cement, painting on 342 Eclipse, solar, Aug. 19.. 
Bellows, camera * 319 | Gearing, Liung’s........ : 115 | Shower, mercurial .. ; Banks, experts for 260 | Cement for India rubber . . 98 Eclipse, total, of sun .. 
Belt hooks, Talcott’s. Geese, Madagascar... 1) Signal. railroad, Vint Bar, rocking...._. *409 | Cement from slag...... Education, industrial 


166 | Sketching board, Small’s 
115 | Snake lizard .......... 
322 | Speed governor, Dien’s 
84) Speed indicator, Rung’: 
11l | Spider, a Malaisian 
5 | Spoons, silver-filled 


355 | Barker, George F 
152 | Barometer, garden 
115 | Barrel machines 
329 | Barometer, self-1 

87 | Base ball curve. 
116 | Baths, photo. tre 


*231 | Cement, zinc... 
115 | Center-board fi 
*386 | Chains.care of... 
¥*418 | Chains, iron, with 

65 | Chandelier, Belgian 
225 | Chandler, Prof. C. 


Egg carrier, new...... 
Eggs, raw, do not eat... 
Egg shelis, to write upo 
- 212 Electric cars.,........-++ 
. 212 Electrie copying proces: 
*39 Electric decomp. of wate 


8 Glass, engraving, proces 
73 Governor, speed, Dien’s 
* 375 | Grain elevator, McLenni 
Grenade, fire . 
Gun carriage, p: C. 
%3 Gun, large, manufacture. . 


Belts, rubber. large. 
Bicycle ambutance.. 
Birds at Berlin.... 
Bit for horses.... .. 
Blinder for horses.. 

at, submarine... .. 


i irkal Gun, vaccum. Von Guericke’s.. . 326 | Spout for flour pac 115 | Baths, pine needle. 279 | Chemical substituti9: Electric headlight. 37 
aoe remarkable ae Guns, Hotchkiss... ....... 312 | Stand, convertible. 50 | Battery, plunge, sim ..*116 | Chemicals, exhibit o: Electric lamps, arc, 368 
Boiler for steam heaters. 31 Guns, magazine, drill with. 81] Statue of Columbu: 297 | Battery, secondary, new 44, 327 | Chevreul at 191 year: Electric Light Association 169 
Boiler for steam heating. 194 Steam boiler.. 98 | Battery, single fluid... 4390 } Chicago, cruiser. Electric light convention.. 80 
Boiler, steam 2 98 H Steam boiler, 34 | Batteries, arrangement 16 { Chicago, trial of. Electric light, effects on books .. 259 
Boiler, Steam, Birge’s. : Steam engine, auto. 23 | Batteries, e'ectro-motoi 176 | Chinese immigration Electric light engines... .. #86 
Bolt, door, Oindek's Hamilton Hall. 95 } Steam engine, marine. . 201 | Batteries. improvements 22 | Chimneys, lightning rod 70 Electric light. fishingtby.. 182 
Bolt lock ‘piston head Hansom, Victo Steam launches, light di - 182 | Battle, sham, Newport... 268 | Chinee, the heathen.... 344 Electric light in telemetry. 56 
Book holder, Drake’s Hat hook, simple Steam trap, Motley’s.. . 82 | Battles, sham, one effect of. 384 | Cholera and cold weather 369 Electric lighting trains... 159 
Brace, bit, new S llay cocking machine aS Steamship, raising a. - 15 | Beet sugar at two cts. a pound... 355 | Cholera in New York.... Electric lighthouse lamp. 90 
Brake.car, electric. Hay rake and tedder, combined. 424 | Still, new, Egrot’s.. . 891 | Beetles that kill trees... .. .. 249 | Chromo-collotype proce Electric meter, Forbes’. . 1*288 
Brake. ca : Smith’s. Heat, reflection of |.............6 409 | Stool, folding......... «.¢ 19] Beetling machine... *38 | Churn, Bockeler’s... . Electric meteorology..... 118 
Brake. vehicle sah Heater for giant powder.... 871 | Stove, car, attachment « « 291; Bell cord coupling.... . *179 | Churn, Deighton’s Electric phosphoresence 121 
Bread raiser, Cox's... Heel former, Jones’ ..... -- 403 | Stove feeder, Briggs’.. Bell for Cologne cathedr 118 | Cigarette, the... 340 Electric power serv ice. .. ++ #8 
Bridge, lifting, Tarante : 367 Hinge, improved . . Stove, straw b 163 | Bellows, camera.......... ¥310 | Cistern, device....... ‘14 Electric railway, Detroit....... + 257 
Bridge, magnetic Edison’s * 169 Hook, Hat. simple..... Stovepipe joint......... - 307 | Belt hooks, Talcott’s .. . .*296 | Cities, largest of world. . 116 Electric street railway, Detroit . 129 
Bridge, suspension, curiou * "35 | Hook, wardrobe, new. Street car motor, Weiss’ - 303 | Belt shifter. Lowe’s.. #296 | Clark, Alvan............. - 145 Electric tempering of steel...... % 
Bronze castin great "143 Horse collar, Boleska’ Surgical handle. _.......... . . Belts, rubber, large... Clark, Alvan, establishment. ...*198 Electric ransmission, speed..... 
Buffalo head, bronze * 443 | Horse collar pad........ . Switch, rallway, Fertig’s.......... 291 | Benzine. dangers of.. Clay, brick... ...... .. .. 887 Electric welding............... 
Buildings improve | Hot air blower........ oe . 162 Bessemer’s patents. Clock, isochronal ..... .*327 Electric welding apparatus. 

Bull Diavclo, Jersey Hotel Ponce de Leon... «. 893 T Bicycle, ambuiance. *73 | Cloth measure, Brown '*3807 Electric whistle............. 
Burner, gas, Sheehan’ 93 | Horse, old, Yucatan.............. 105 Bicycle, water...... 292 | Clothes rack, Weis’... ‘4339 Electric wire, death from. 
Button, separable )| House, country, alt red.......... 419 Talking machine, Edison’s.. Birch bark products - 2U Clothilde........... “1#491 Electric wire, insulator... 
a aa Se _ Telephone, Bonta ...... Bird life, Texas... % 264. 325 | Cl ouds, artificial..... . 86 ‘Electric wires. danger of. 
c I Telephonc holder, Hott’s Birds at Berlin.. as Be Coal fields, (olorado.. . 804 Electrical car brake ..... RO 
Telescopes, how made.. | Birds effect of eclipse on Coal oil. disinfectant from | 273 Electrical conductors, joints..... 359 
Calf weaner. 51 | Ice making machinery.... 89 | Testing machine, Emery’s : Birds of paradise.... .. Coal sifter, Falardeau’s. -*243 Electrical fishes............... 225 
Camera bellows Ice picw teeth... ....... 50 | Thermometer, medical. . 2 | Birds, longevity of. Coal tar, colors....... 7 . 67% Electrical ice cream poison...... 87 
Camera, Eastma: : Index plate, inexpeDsive . 185 i Thistle, yacht.......... . 1, 167 | Birds. slaughter of. Coaling at sea.... GiSieiaie . 288 Electrical improvements. « 292 
Camera, simple Indicator, marine ...... - .39 | Tie, railroad, metallic. . 887 | Bit brace... ...... Coffee, action on brain... .. 212 Electrical items....... yw 
Cameras, finder Injectors, illustration of . +. 295° Tie,railway —.... 307 | Bit for horses....... Coin package, Castner’s. .*/94 Electrical notes... 359 
Can, tin machine Insulator, Ruger’s........ . 98 | Tin can machine 131 | Bleaching xpparatus... oe Coins, electrolytic. ... . 246 Electrical stratagem.... 
Canopy frame | Iron planing machine. . 845 | Toaster, Darney’s.. 370 | Bleaching compounds, alumina. 192 | Cold, arctic . _........ ..104 Electricity a form of matter. 
Car er ke electrical | Ironing table, Burcaw’s 35 | Toboggan slide, roller. 35 | Bleachingpro cess, new ... 224 | Coliar, horse, Boleska’s. .*131 Electricity, and hail......... 
q ‘ 


83 | Tool, combination... 


. 855 | Bleachingrag 8............ 24 | Collars, harpess..... 
Tomb, Jay Gould’s .. . 


. 861 | Blind man, how he sees 
. 371 | Blinder for hurses .... .. 
+ 179 | Blocnades...... ........4. : 
- 121 | Blot upon our statue books 
34 | Blower, hot air........ eS 


: Pecvete . 56 Electricity and light.. .. . 
College of Physicians and Surg.. 245 Electricity as motive power. 
Color, green lake . 168 Electricity, atmospheric. 
Colors, complementary. 330 Electricity, death by... 
Colors for brass.... ... .. 170 Electricity from fuel. 


5 » ~ | Ironing board....... : 

Gat Orne Sm goo gy | Homing me es : 

Car coupling. Byrne’s. .- Irradiation ........ 342 | Tombstone pictures 

Car coupling, De May’s. Tongs, pipe 
3. 


i J s Top, scientific..... 
Car coupling. Foster’s... 7 Trammel, Hieron's.. 


+ ird?. > ic . Electricity, heating by. 

Gar coupling, reat peei + 87) Jack, floor Trunk corner, Garcia’s . 370 | Boa, capture of, in a sewer Colors, poisonous.... ..200 Electricity, progress in. 90 
Car coun Tine Sampson: ""1 g99 | Jacket. measuring, Weir's. ‘ Trunk handle, Doty’s . 339 | Beard, leather...... Columbus, statue of . Electricity, welding by. . 120 
Car coupling: Selrs see Jib hank, Jameson’s.......++ a Turkey, brush....... . 162 | Boat, disinfecting Fowssact a 5 Blectro-motor batteries 176 
Gar dumping, Davis,” < : Type setting machin . 47 | Boat, submarine.... . ¥73 | Comet, grcat southern, Blectrolytic inlaid work. 329 
Car beater, ‘uthbert’s “1 403 K Twine holder. Porter’s..... -« 162 } Boat, surf, Ceylonese 183 | Comet, Olbers-Brooks... Elephant, death of an 20 

peater eee . see ‘ Boat, torpedo. new 114 ; Comet, Olbers, return of Elephant, shocking a 64 
Car motors, street, Weiss. 303 | Kingfisher, racquet tuiled.. at v : Boats, fast, new.. , 120 | Commerce, State regula Elevator belt, large #195 
Car, safety, Gilfillan’s. 214 ae ._, | Bobolinks.... . Compass, beam Hlevator, catch for. *404 
Car starter, Lynch’s...... 163 L Vehicle body support. - 870 | Bodies, dead, pres: 8 ; Compass, new. Flevator, grain, Mc #392 
Car stove attachment TTT 291 Vehicie seat, Yous’.. 115 | Boiler explosion, remark: *70 | Compass, recor Embankments, slopes for. 260 
Carpet and weather strip. a 4 Laboratory, Weston’s........ ... 287 | Vine securing device 163 | Boiler flue plug... Concrete forts... Employers’ liability.. 17 
Carpet stretcher, Manter’s......5 871 Ladder, rope, French’s. ..... 83| Violin tuning peg.. Boiler for steam heat Congress, medical, 192 Emulsion, Sresniew' 303 
Carpet sweeper, ‘McClain’s. ees 19 Ladders, fire Parisian... Vo leano of Kluchi Boiler for steam heatin: Constitutional, centennial of 208 Enamel! for prints.... 257 
Cart, dirt, new 2 sedge a Lamp for Christmas tree Boiler incrustation, tan’ Consumption, corsets... 2 Energy and perseverance va 
Cart, dump, Frogner’s..... "1 402 | Langley, 8, P.......-.....+ w Boiler scale, removal.. Consumption. treatment 374 Engineers, good material for.... 418 
Casting. bronze, great. ""* 343 | Lantern slide, novel ..:... 55 F Boiler, steam .:..... Contagion, carriers of 58 Engineering, murine, progress.. 120 
Cattleebelted, Deon i Latch and lock. Pierce’ 307 | War hip Chicago.... 1%5 | Boiler, steam, Birge’s Cooker and scalder.. Engraving with mercury......... 84 
Cattle, Holstein Latch, door, Bason’s.. . 84) War ship Orlando - 118 | Boilers. oil-burning.. Cooke. Josiah P. Engineers, Brotherhood. » 216 
Centreboard for boats ""r ggg | Lathe, Rohlmann’s................ 18 | War ships, new .... 319 | Bolt, door, Cladek’s.. | Cooperage, mechanica >Engineers, Civil, Society - 36 
Chandler, Praf, C. F.... * “$9 | Launches, steam, light draught. 182) War ship Terrible ........ 22 | Bolt lock, piston head i Copper, coloring....... Engineers, locomotive. 
Chicago, war ship. ee 45) Letter file......... ..¢ Seeeeereeerees 84 | War vessels, trapsportation 402 | Book holder, Drake’s , Copper. Lake Superio 7 England and America..- 
Chuete Bockler’s ace | Level and rule combined .. 887 | Wardrobe hook, new...... 115 | Book rest, Smalls’... Pe | Copper objects, to color. 352 «En arging apparatus... ..... 
Churn, Deighton’: os 189 | Life preserver, Morgan’s. -. 291 | Washing machine....... - 98| Books for the insane. 804, 385 | Copper, to solder... 37. Envelope machinery wanted 
Cistern Allen’s * 14! Inght and sound, reflecti .. 409 | Washing machine, rock.. . 99 | Boots and shoes, arm: 356 | Copper wire, fusing. . 854 Erythrosine plates” ...... 
Clark, Alvan G. * 499 ; Lissajous’ figures.... .. .. 153 | Watches, safety attuchment. Boston, steamer ......... 17 | Copying process, e! . 170 Escutcheon, Patterson’s. 
Clark, Alvan, es Liquids, raising....... a +. 294 | Water gauge float ...... : Boxes, packing, machinery Copyright case... ... 96 Etching on glass........ 
Clark. George 1 199 | Liquids, specific gravity . 167 | Wear plate for vehicles. 66 | Brace, Dit...) see... Corks. second hand : 66 Etching transfers, zinc. 
Clock, isochrenal. * g97| Liquors, ripening of.. + 99 | Weatherstrip, Allyn’s - 4 | Bracket, scaffold. Corn planter, Athey’s .*215 Etching, zine........ A 
Cloth measurer, 1 307 | Vizard, smake.... . .. 152 Welding, electric wage te . 335 | Brake, car........... < Cornell, John B....... . 812 Euphorbia rubber ES 
Clothes rack, Weis’ 339 Lock for piston bolts .. . 98) Well engineering, artesian . . 383 | Brake, car, electric. Cornell, new professor at. 85 Excavator, railway 2. #291 
Clothilde, cow 42] | Locomotive attachment... 180 | Whale, a tattooed....... .. 1385 | Brake, car, new... Corsets and consumption. Exhibition, Amer. Institute.178, 
Coin package, Cas: o4 | Locomotive, compressed air..... 823 | Wheel, bydraulic...............+. 134 | Brake, car, Smith’s. Cottage, $3.500........ .. 256, 
Gollay: horse, Boleska’, * 431 | Locomotive, mining........... - 182 Brake trials. ...... Cotton mills, southern. Exhibition, Brussels............. ‘380 
Columbus, statue of 997 | Lubricator, axle...... -» 50 Y Brake, vehicle.... Cotton planter, Magruder’ Exhibition at Glasgow. ..192, 194, *244 
Comet, Olb ers-Brook.. Lubricator, Dupont’s. + 168 F Brakes, improyed.... Cotton planter, Rodgers’. Exhibition, Millers’ and Bakers’. 212 
Compass, beam = * “gf | Lubricator, Hussey's.... 82; Yacht, a Singhalese....... ... ».« 183 | Brandy, manufacture of Cotton planters, feed for. Expansion, triple..... .. 338 


Experiments, interesting. 


2 

*419 

313 

¥*292 

a 

Yacht, Thistle... .............- 1; 167 | Brass, colors for........ Cotton stalk cutter......... 2*355 teres 

. 212 Experiments, scientific 

*179 

*308 

355 

*130 

*51 

*67 

* 


Compass, recording 


X ‘ M Brass workers’ disease... . 36 | Counterfeits detec. by photo; 
Gooke, Josiah. Pt a Brea d, French, how made. 241 | Coupling, bell cord...: ....... Explosions, naphtha. 
Gooperage. mechanical Mammoth, American. .... ... 29% Bread raiser, Cox’s....... . *83 | Coupling, car, Butts’ Explosive, new........ 
Cottage, $3,500 - Manila fibre, separating ure 117 | Coupling. car, Byrne’s Export trade, American 
Gotion planter, Magri Measuring glass........ , 887 | Coupling, car, De May’s Express box, Arnold’s 
, 


Measuring jacket, Weir’s Bricks, enameled Coupling, car, Foster's. . Extractors. centrifugal 


Cotton planter, Rodgers’... 


csa| MISCELLANY, = [brary oeoent 


“* 962 | Metals, conductivit: 409 Bridge at >t. Paul.... Cou: ling, car, Laird’s. Eye, transplantation of. ........ 
Gotton stalic cutter «i. og ctri71 $8] Mill, Tice......ese . 18 Bridge, Firth of Forth. Coupling, car, Self’s. .. eh aaa 
Coupling, belicord "1111! 379, Miner’s tool... 18 | Figures preceded by a star (*) refer | Bridge, lifting, Tarante . Coupling. car, Muslar’s. 18 F 
Coupling, Gar: Butte * 308 | Morse, Edward 8. 103 to illustrated articles. Bridge. magnetic, Edison Coupling, car, Sampson’ "#299 
Coupli Bs car, B Tne’ ” 355 Motor attachments. 146 Bridge, Manhattan.... ... Coupiing shaft. Stuart’s . "178 Face powder : : 
Coup ine car’ De Mevis : $30 | Motors, street car.......... 508 A Bridge, suspension, novel. Couplings, car automatic " 277 ; Falls, Rhine. utilization 407 
Co -_ Bark Woater as: : ‘3 | Mowing machine attachme 34 ae Browine. solid ......... | Couplings, car, new facts. . 256 | Fan, ventilating........ 66 
Coupling, on Tends: : Acetyl-acetone derivatives Bronze, aluminum, for | Cover fastening for jars. .*370 | Fans, exhaust, For slate rH 


Acid, a new.... es 
Acid, boracic, for hid 
Acid, nitric, fire from . 


Bronze and silver work 
Bronze casting . ‘ 
Bronze for cann 


Cow, short-horned 
Crane, all-around.. 
Crane, the crowned. 


*421 | Farming by gas li ght. 
*275 | Feed for cotton plant 
Feeder for stoves. 


Coupling, car. Muslar’s.. 
Coupling, car, Sam pson’s,. 
Coupling, car, Self’s.. .... 


a : ' Acid, phosphoric, virt' Bronzes, stove.. Cramp, floor, Beyer’s. Fence post...... 371 

Goupling. shaft, Stuart's | Acid’ water, spring of. Building sites Creatures we breathe Fever, hay. cure 41 

Cow, short-b onnad . Acoustics, light and h Buildings, improv Crematory, garbage, Chi Fever, scarlet, bacil! 164 
> sieisid 


Adultcrations, bakery. 
Advertisements. 
Objectives, testing... . 198 | Aerolite hoax.. 


Burner, gas, Sheeha: 
Burns, remedy fo 
Butter, urtificial. 


Criminals, gait of 
Cruiser Atlant: 
Cruiser Boston. 


Cramp, floor, Bayer’s . 
Cruiser Le Terrible.......... 


uuetyators quater ang digger {4g | Odometer, improve ‘Aerophore. the ‘ Butter crystals. mountii Cruiser Chicago. Fibers, test for.......... 20 
Cultivator: Tasker’s. 39 | Ore jigger, new .. Agglomerate, Leclanche’s Butterfiles, to preserve Cruiser, dynamite Fibers, wood, spinning 2i1 
Cutter bar. Comstock’s.. Orlando, ship of Alr, unalysis of the. 3 Button, separable .... 70 | Cruiser Le Terrib e.. Fifth wheel, Cox’s. #243 
Cutter. cotton stalk..... * exe | Ox bow, Rundell’s Air jet, heating an . 162 | Butyl sebate 48 | Cruisers, new, bids for Film photography ..... ¥423, 
Cutter grinder, improved : 349 Alabandine.... 2.1... sees 49 Crystals, sections, mounting Films, bromide, stripping « 257 
gr mp praise: Pp Alaska as mining region. 320 Crystals, butter, mounting. 81 | Filter, Nesbet’s .... a) 
D | Albuquerque......... 0. 217 Cultivator, duster and digger. ...*288 | Filter press pump.. - #8 
6: Palm, Sargent’s ................... 311» Alcohol, deodorizing.... 499 | C. O. D. by mail hits z Cultivator, Sutton’s........ *146 | Filtration, Gerson’s system + 889 
Pantograph, Riche’s.. . os ! Aleohol in high latitudes. 1836 } Cab, Victoria.... Cultivator, Tasker’s.., .*839 | Fire, apparatus, French . «*354 
Dinoceras . 57 | Paper coloring machine. . . 163 | Alcohol, Prot. Horsley . : 356 | Cachets, manufactur Cement, liquid...... .. 3% | Fire apparatus of Paris. #150 
Disinfecting apparatus . 874 | Pattern tracer and cutter 179 | Algee, affinity of.... . 101 | Calf weaner ............. Cutter bar. Comstock’s ...¥*99 | Fire, Calumet mine.. 
Door latch, Bason’s... 814 | Pegging jack. Domarts’ . 323 | Alge, sheaths of.. - 296 | Calico printing, new process.. Cutter, cotton stalk..... ..*255 | Fire, cause, curious... 50 
Door plate. McGlinn’s 66 | Pen ruling ............ . 19 | Alten act.... ...... 37 | Camera, bellows ............. Cutter head, Humphrey’s -*243 | Fire damp, utilization of.. 258 
Drill for valve work . . 307 | Perforator, Kennedy’s. .. 82) Alligator, throat of. 20 | Camera lucida, to draw with Cutter grinder, improved .*342 | Fire department, New Yerk. +68 
Dutch belted Lady Aldine 20 | Perpetual motion |... 69, 151 | Alloy, new........... : 4| Camera. simple..... Cutter, nutshell......... - *51 | Fire engioe boiler. .. *34 
Dyeing apparatus. Photographic « pparat WSivievicc wth 25° Alloy resisting acids . .. 69} Camera, watch.... Cutters, sneed of..... 213 | Fire escape, Opp’s.. oe *82 
Photography of contact sufaces. 102 , Alum for bad water, de Cameras, finder for. Cuttings, slopes for 260 | Fire extinguisher.. oe #291 
E Phonograph diaphragms... .. 422 | Alumina bleaching compounds.. 192 | Can machine...... Cyclometer, spoke........ ..*131 | Fire extinguisher, carb. acid as.. 149 
: Phonograph, first... ... 422 | Aluminum bronze for cannons.. 424 | Canal, Nicaragua....... Fire from nitric acid. seve eee 260 
Edison’s wonderful phonograph. 415 | Phonograph in court. 422 | Aluminum bronze,forgreatguns 340 | Canal, Nicaragua, route. fire grenade ....... 
Egg carrier, new.... ............. 35 | Phonograph, new.... .... 4i5 | Aluminum dental plates. ..., 193] Canal, Panama... hist D Fire, how to act at a. 
Electric light engines. Phonographic record magnified. 422 | Aluminum desposition of........ 359 | Canal, Panama. changein... ... Fire in mines, extinguishing.... 260 
Electric light on cars.. Photography, film 423 | Aluminum, electro-plating with. 210 | Canal, Panama, embankments... Daguerreotypes, copying......... 273 | Fires, curious........ 276 
Electric welding .... Pipe, tobacco......... ' Aluminum iron -. 67] Canal, Panama, likely to stop.... 32 | Dairy products, infectionfrom.. 32 Fireplace protector. *116 
Electric car brake.. Pipe tongs or wrench . Aluminum steel a Canal, ship, Manchester...... 216, 889 | Diarrhoea, green, of children..... 22 | Fireproof paper.... 824 
Electricity from fuel. Pitman, Loomis’.... .. ' Ambulance, bicycle Cancer, remedy for..... . 84} Dead, apparently, reviving. Fireproofing solution 116 


Elevator belt, large... 
Elevator, grain, McLennan’ 
Elevators, catch for... .. 


Fish killer, the..... .. 
Fish, line, preserving... 
Fish, freezing for marke 


Planing mackine. iron 
Piow. railway..... .. 
Plungers, mechanism f 


. Amidogen............ e6...- ee 
. 291 : Ammonia in vegetable mould... 
114 Amyl varnish .............. 


Candy making.. 
Canopy frame............... 
Capita), relation of to wages 


.. 293 | Death by electricity........ 
*147 | Dentists. American, abroad 
. 96 | Developer for lantern slides 


Escutcheon, Patterson’s.. Prista rocking............. 38; Analysis of Croton water .. 197] Car brake, electric......... Developer, bydrochinon.. Fish fry, malformation. 180 
Exhibition. Brussels... es Pu!lverizer for seeders. 194 | Analysisoftheair _......... . 199| Car brake, new........ Developer, pyro ....... .. Fish, great losses of.... 
Experimenis, interesting. 5 Pump, Dobson’s...... . 131 | Analysis, spectrum, Kirchhoff & 321 | Car brake, Smith’s... Developmentiof dry plates Fishes, electrical....... 
Pump; filter press.. : 8! Anchor for posts -.*370 | Car coupling, Butt’s.. Diamond, a million dollar........ 113 | Fishes, poisonous ... .... 
EF Pump rod, Loomis’...... .. 4, Animal catcher. Retz’ +98 | Car coupling. Byrne’s Diet of strong men 138, 165 | Fishing by electric light. 182 
Animals, diseases of.. -+ 296 | Car coupling, De May's. : Dinoceras........ esate . *57 | Flames, musical........ *137 
‘an, ventilating ............6+ see R Animals, fur bearing.........._ .. 213 | Car coupling, Foster's... . *51 | Disease, brass workers’ +» ,36 | Flavoring, art of.. 264 
‘eed for cotton planters. 7 Animals, influ. of earthquakes .. 360 | Car coupling. Laird’s.... ..*67 | Diseases of animals ters . 296 | Flea, the.........-.. -.. + . 408 
Fence post, new........... Rack for printing frames.... ... 50, Animals, rare, burning .. 858 | Car coupling, Muslay’s -*178 | Disinfectant from coal oi! Flies as carriers of tubercles 225 
Fiber, manila, separating Railroad -;ate, Carey’s...... .. 891 ' Ant eater. New Guine . Car coupling, Sampson’s. . -*292 | Disinfecting apparatus. Float, water gauge ..... *19 
Filter Nesbet’s...........- Railroad on Mt. Pilatus.. ... 54 Ants,arainof....  ... Car coupling. Self’s....,... . *4| Disinfection....... moins Floor clamp, Bayer’s *83 
Filter press pump ..... Railroad tie, metallic.... . 387 Ants and their ways va Car couplings, automatic. 277 | Distillation of fruits ... Vloor jack......... pass *5 
Fire apparatus, french, aire 5 Railway crossing gate..... -. 1% Ants, habits, modification . Car couplings, Kswledge 256 | Distillation of peppermint oil.... Florida, progress in. 85 
Fire department, New York...... Railway, elevated, gate for...... 178 Ants, modif. of habits m... Car. dumping. Davis’... -*178 | Distillation of wood. ... . 288 | Flour, adulterated. 
34 | Railway plow.......... .... . 291 Antiseptics, new .. ...... Car heater, Cuthbert’s. Do yous....... ..... .. 164 | Flour packer......._.. 
Railway switch, Fortig’s. ... 291; Aphides. multiplication of....... Car heater, Tyler’s... Dog, sense ot smell . 232 | Flower farming in Fr: 
Railway tie....... cceseceeee serese 807 | AQuarium for amuteurs..... ....*343 | Car motous, street. ... Dogs, military..-c.seee -87. 280 | Flowers, formation of... .. 
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Flowers, marriage of.... Insects, self-mending ........ Mechanics, American ............ 29 | Photographs, mountant for...... 161 Scorpions, suicide of. Thermometer tubes, water in...- 117 
Flowers, to preserve . . Insomnia, paraldehyde in 41 Men, why they fail. ie «. 841 ; Photography, film .... ... veoes--- "423 Screw driver, '‘l'roy’s.. Thermometers, metallic... - 145 
Fluorine, isolation of... . 328 | Insulator, Ruger’s.......... 98 | Metal work, Belgian -.*217 | Photography in colors... 17 | Screw industry, Berlin.. Think, it paysto ....... 

Fly, bot, larve of........ . ~ *20| Intellectual improvement. +. 352 | Metals, conductivity. . «.- *409 | Photography of lightning. 99 Sea, Behring, do we own oa Thinking, advantage of 

Food adulterations -. 20! International Union...... fietad Metals, effect of heat on. . 115 | Photographs of. hghtning- 3) Sea message from....... 330 | Thistle, yacht...... . 

Food, prehistoric. . . 813 | Inventions, agricultural. ...10, 42, Metals, engraving .-*166 | Photography of projecti 24 | Sea telephone... 5 . Threads of glass, etc.. 

Foot rest, Tilley’s ... .-- 130 58, 74, $1, 106. 122, 129, 154. 171. Metaisin plants . < Photography, printing board for, 342 | Seal lock... Tie, railroad, metallic. 

Force, motive, of the . 357 186, 2bz, 319, 285, "250," 266, 283; Metallugical progress. Photography, vest button. - 89) Seals, gray.. Tie, railway... 

Force, supposed new. - 6 298, $14, 331, 347, 378, 394, 410, 425 ; Meter, electric, Forbes’ Photometry, curiosity of. - 25 | Seat, school, Ties railway... 

Forges, portable. . *66 | Inventions, engingering. -. -10, 26, Meteorology, electric Phylloxera, destruction of. 328 ‘ Seat, vehicle, Yous’... Tiffany, Charles 

Forts, concrete . : 168 . 74, 91. 106, 122, 189, 154, Meteorites..........-. Physics, value to mechanics. 294 | Seeds, vitality of Tiles, stove... .... 

Foster, Orson . 5, 147 171, y 502, 219, 235, 250, , Micrography, photo. *25 | Physique, American. 376 Selenium. sun’s rays o Timber supply, our futur 90 
Foxes, flying - *9 283, 298, 314, 381, 347, 378, 394, Microphone, the nam 131 | Picks, mill, temperin 3 | Self-control........ .. Time, unit ot new. 3 
Freizht, lake. ... 41? 416, 425 | Microscopical notes. 81 | Pigeon, carrier, service. 259 Sewer system, Boston Tln can machine *131 
Friction on railwa; 161 | Inventions increase wages .. 168 | Milk and scarlet feve 72 | Pigeon weather report 104 | Sewing machine cover Tin, coppered.... 21 
Frogsin commerce . 355 | Inventions, mechanical.. 42, 58 | Milk, changes in.... 248 Pigeons: homing, flight 401 | Sewing machine device: ‘Lin mines of California. 388 
Frozen ground. 34L | Inventions, miscellaneous. 0, Mill engine stand 371 | Piles, Leclanche......... . 296 | Shaft coupling, Stuart Tin plate manufacture.. 

Fruit, California . 343 26, 42. 88, 74, 91, 106, 1229139, Mill operatives .. 404 | Pilocarpine, synthe - 168; Shark fishing.. ae Tin plate process, new 

Fuel, electricity 154, 171, 186, 202, 219, 235,8250, Mill picks, to tem 3} Pine needle baths. saees oe 219 Sharks, encoun with Tin plate, to crystallize 

Fuel, liquid......... 258 266, 283, 298, 314, 331, 347, 378, Mi'l, rice.: eee *18 | Pioneer. military, hastening..... 272 | Sheep, South american Toadstools, poisonous, 

Fuel, liquid, for iro 97 394, 410, 425 | Mills, cotton, Sout 313 | Pi : -++_*66, Shell, large, for dynamite gun. 3 | Toaster, Downey’s. 

Fue. sunflowers as 113 ; Invention wanted.. .. 176 | Mine, Calumet, fire. 384 | Pi gs ++ *179 | Shells, nitroglycerine . ...... --- 356 | Tobaceo pipe ...... 

Fuller’s earth, refining 43 | Inventive genius, de 214 | Mine, salt, an English - 153 | Pistol, toy, deadly + 227, Shingle, metailic. - .-*21l | Toboggan slide, Peeling 
Fumigations, sulphurou Inventors, field for . 65 | Mines, locomotive for. *182 | P: . 2; Ship Malabar.. -- 67 | Tomatoes from cuttings 

Fumigator, Loughry's . Inventors, rights of 98! Mwmes, safety in. 181 .+. *4| Ship of war Boston 217 | Tomb, Etruscan, conten 

Furnace and rolling mill Iodine stains..... . 51! Mines, tin, of Culitor 388 | Places, easy....... . ++. 2%6 | Ship of war Chicago.. - +180 | Tomb, Jay Gould’s 

Furnace patent decision 217 | Iron, alteration by heat 388 | Mineral wealth of Siberi: 373 | Planets, positions in August,.... 64| Ship of war Orlando.. - *118 Tombstone picture: 


67 | Minerals at Amer. Exhib.. 
.. 230; Minerals of Alaska.. 
. 812 | Mineralogical note 


193 | Planets, positions in December, 352 | Ship of war ‘Terrible. 
Ship of war Trafalgar. . 
Ship of war Undaunted 


836 | Iron, aluminum....... .... .. 
*(9 | Iron and steel}, tests of qualit: 
» 280} Iron brick paving stones..... 


--*22 | Toning bromide pr 
..*259 | Tongs, Mannes’ 
- 114 | Tongs. pipe... 


Furnace, Siemens...... ‘ 
Furniture attachment. 
Furniture, old, restoring . 


Fuse, cutter, Hale’s.............. *18 | Lron, cast, soldering with tin .... 98 | Miner’s tool...... Ship railroad, Eads’... 400 Tool, combinati 
Tron, electro-deposition .......... 228 | Mirage of sound.. Ship, steam, raising a . 4 
G Iron, Lake Superior....-.. .. 244 Mirrors, how made .. Ship transit, isthmian. . 


Ship, treasure. sunke: 


Iron, meteoric, imitation. ‘ i U 
. 293 ' Ship Unebi ’kan.... .. 


- 100 | Misfortune, difference it makes. 228 
Garbage crematory, Chicago ..., 324 Iron planing machine . by 


-.*345 | Money package, Arnold’s........ Plant vs, sweet taste... Torpedo boat, 


Gardener, @ woman.......... cel Iron, protec. vs. rust...... 359 | Money paper. sme’! of... i Plants, fiber producing : 345 | Ships, iron, preservation. .- 392 | Torpedo boat pract: 

Gas and salt in Kansas... Iron rust, removal of..... 3 | Monkey, oyster opening . 420 | Plants, metals in..... . 177 | Ships of war, Chinese...... .. --*281 | Tower, Biffel... 

Gas burner, Sheehan’s.......... . *82 | Iron, testing for..... Monkeys eating oysters . . 180} Plants, prehistoric - 101 | Ships of war, weak and slow..... 352 | Toys, science in . 

Gas, carb. acid, fire extinguisher 149; Iron, tocolor blue.... ... Monument, Cogswell . . 49; Planting, roadside... ..336 , Shoe heel former ........ ee Trade, export, American 
Gas, effect on books............. 282 | Ironclads, liquid fuel for. +. 97 | Mop attachment ...*147 | Plate bending rollers.. .*210 | Shoe polish, liquid . com, Trade mark decision. 

Gas hammer aa os Ironing board .......... .. *83} Morphine habit, what it will do. 265 | Plate, earth, improved... 33¢ | Shower, mercurial.... . Trafalgar, war ship 

Gas lamp, regenerative Ironing machine.... ... . *18 | Morse, birthplace of 176 | Plates, dental, aiuminum.. Siberia, mineral wealth . Train dispatchers.. 

Gas lighting... .. ...... Ironing tabie, Bencaw’s. .. *35 | Morse. Edward S.... -*103 | Plates, dry, development... Sidon discoveries........ 3 Train telegraphy.. 

Gas liquor for Ch eee : Irradition.............. ..*342 | Mortar attachment -.*146 | Plates, erythrosine bathed . Signal, railroad, Vinton’s. - *323 | Trammel, Heiron’s. 

Gas, natural, distributin . 844 | Isochromatic plates.............-. 87 | Mosquito bites....... . 825 | Plated ware manufacture. Signa ling apparatus. -.*243 | Tramway, a long. ... 

Gas, natural, in 1827...... . 169 | Items of interest... -8, 20, 37, 49 | Moss, iron sulph. for.... -» 216 | Platinizing glass........... . 56 | Silk, artificial........ .. 416 | Transfers, zinc etching... 
Gas, natural, industry. - 870 | lvy poisoning 293 | Mosses, optical properties, - 101 | Platinum, radiations from. «242 | Silver and bronze work. --7217 | Traps, keep them filled.. 
Gas, natural, using. . vee 194 Moth, walnut.... an -*249 } Plow, railway............. *291 | Silver'molecule.......... + 248 | Trees and soils.... ... ... 
Gas pressure, 600 1b . - 409 J Moths, Buffalo . 49| Plug, boiier Hue..... aoe Silver spots, removal. -. 165 | Trees, deciduous, to plant. . 
Gas process...... ... . 25 Moths, carpet.... . 338 | Plumbing leakages .. i Silver, volcanic.............+-. -. 116 | Trees, native or foreign ?. 
Gas wells, Canada .. ...........+ 72 | Jack, floor.... ... .............+6+.,.*5 | Moths, to preserve 24 | Plums, preserving.......... -,290 | Siren in marine signaling, use.... 16 | Trees, transplanting... ... 
Gascony, landes and dunes of... 212{ Jacket, measuring, Weir’s -.*131 | Motion, Huyghenian.... . Plungers, mechanism for.. ..*114 | Skag, automatic........ .. s +. *182 Triple expansion ........ 
Gas light, farming by..... . 209 | Jewels, counterfeit. ...... Motive force uf the world Pneumonia... ....-.....6 . . 196 | Sketching board, Small’ .-*355 | Trunk corner, Garcia’s 
Gas light, incandescent. - 293 | Jibhank, Jameson’s. Motor, Keely. Points, heating of. . 888 | Slag, cement from. ...... -. 40} ‘Trunk handle, Doty’s.. 
Gate for elevated railway. .*178 | Jigger, ore, new - -¥322 | Motor, wave Poisoning by ivy... 293 | Slate dust, exhaust fans for.. . 7 | Truth, solid........... 
Gate, Holton’s ...... -*403 Motors, car, s' Poisoning by nutmeg.... . 81 | Slate, uses o: -- 1%] Tubercles, root.. 

Gate, railroad, Carey’s *391 K Mountains, formation Polar regions, balloon view . : Tubes, steel, from solid rods. 
Gate, railway, crossing 7178 Mouthwash, antiseptic Pole, the South........... A Tuning peg, violin...... 
Gates, device to close.. . *83 | Kerosene, test for. ............... Mowing machine attachment.... *: Polyzoa, preserving as as ate Tunnel, Big Bend.. 
Gauge, axle Key fastener, Paulmier’s 2 Museum, British..............-... Post, fence......... Tunnel.the Channel. 
Gear, reversing, for engines . Keyhole guide ...... . : Posts, anchor for. Turkey, brush ....... 
Gearing, Ljung’s Kicker, to curea.. ss N Postage stamp ex! Turpentine, distilling... 


ition 
Potato digger, Collins’... 
Potato planter eloquence 
Powder ignited by lightning. 
Power, distribution of... 
: Power, electricity as. 
160 | Power in the future. 
312 | Power, motive, of th 
Power, windmill.. 
Printing on wood . 
282 | Printing,tauto-stere 
889 | Printing, blue, method 
421 | Prints, bromide, tonin, 
269 | Prints, enameling.. 
401 | Prints, waxing. 
373 | Prism, rocking 


Kingfisher, Tacquet tai else's 
Kirchhoff and spectrum analysis 321! Nail set..... ‘ 
Kircbhoff, Gustav R. 289 } Nailing machine . 
Knee cap, fractured, wiring 229 | Natural hist’y, notes, 101, 
Knowledge. definiteness in 258 | Naval dangers, English.. 
Krupp, Alfred. 48 | Naval maneuvers, British. 
Labor and mon .. 417 | Naval progress, Spanish. 
Naval squadron, Chinese 
Glass in casting bra: p L Naval strength of the worl 
izi 56 : Navigation, steam, Atlantic 
Labels, affixing to tin. Navigation, steam, progress. 
Labels, gum for... 213 | Navy, our new. ¥36, *180, *: 
Labor, does it produce 


53 | Navy, our slow 
Labor question, Edison on... 289 |} Navy, secretary, 

145 | Laboratory, Edison’s, new. ft 5 
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Geese, Madagascar . 
Geese, wild, in Dako 
Germanium.. ..... 
Glands of labiatz. 
Glass, compressibil: 
Glass, drawing on 
Glass, engraving 


Twine holder. Porter's . 
Type setting machine...... "* 
Type writer, what it is doing..... 256 


U 
406 | Undaunted, war shi 

21 | Unebi ’kan, how lost. 
41 | Unit of time, new. 


161 Vv 


. 64 | Snakes, how they climb trees ... 
. 289 ; Snakes, self mending. . 

« 276 | Sneezing............... 
280 | Snow, effect on marble. 
35? | Soap, recovery from wa’ 
857 | Soaps, resin in....... 
246 | Soaps, toilets, in hot 
181 | Soda engine.... : 
41 | Society, Royal, soir 
49 | Sound, mirage of . 
257 | Soy, Japan.....-. 
165 | Spectacles for ho 


3%3 | Vacuum gun, Von Guericke’s. ...*326 
404 | Valve geur, improved...... * 
2°9 | Valve seats, drill for... 


Glucose, manufacture Negatives, illuminating *38 | Spectra, star... 


’ Gold fields, Northwestern Laboratory, Weston’s.... Negatives, retouching 821 | Prizes for a sadd 72 | Spectroscopy, sta : 278 | Varnish, amyl ...... 
Gold on Alaska island. 19 | Ladder, rope, French's. oe 8 Ningara Falls water po 844 | Projectiles, photo; 24 | Spectrum analysis, Kirch Vehicle body support 
Gold ores, working .. 843 | Lake Zug, slide at.... . .. 854 | Nichols, Prof. E. L:... 85 | Propeller, screw.... ..... 243 ONG... .. ccc cece ec ceeee Vehicle seat. Yous’. 
Go'd, to melt....... - 20 | Lamp, for Christmas ‘tree ..*404 | Nickel coloring ..... 201 | Pulverizer for seeders. Speed governor, Dien’s. : Veneer, to secure... 
Governor, speed, Dien’s.... ....*115 | Lamp, gas, regenerative. .. 854 | Nickel plating, to co 152 | Pump, Dobson’s ..... Speed indicator, Rung’s. Venus and Jupiter, 
Grain elevator, McLennan’s..... ¥392 | Lamp, lighthouse, electric Nitrogen. fluoride . 52/ Pump, filter press.. | Spider, a Malaisian..... Venus. conjunction 
Grape seeds, oil from.. ... 241 | Lamp, Yanez ........... 0... Nitroglycerine, explosive power, 360 | Pump rod, Loomis’. Spider, red, destruct! on. Vermin exteiminat 
Graphite for joints. . 37 | Lamps, arc, power of. 368 | Nitroglycerine in shells........ 50, 356 | Pumps, great.......... Spider, the nesting... | Vessel, Clyde built. 


Grass, gas liquid for. Th 88 Lamps, incandescent. Nobody, how to be . 258 | Pyromagnetic dynamo... | Spiders, moulting of ... Vibrations, composi 


Gravity, specitic, of liquids -*167 | Lamps, oil, safety of . Nut trees, transplanting 225 Spike, driving under wate 242 | Vine securing device 
-Grenade, fire ....... . .seees . 484) Langley, 8, P........ . Nutmeg, poisoning by .. 81 Q Spinning, ring........ .... --8C5 | Vines, magnesia for 
.Grindelia spirosa 405 | Lantern slide, novel.. Nut shell cutter. Spoon holder, Hanington’: 274 | Violin peg, Wilex’s... . 
grea Victoria, steamer........ 37 | Spoons, silver filled.... - 116 | Vise equalizer. Sioan’s 
0 uicksilver OFeS.......0..+.+..218, 842 | Sponges. to bleach.. --,166 | Volcano, extinct. in Co: 
Oak, giganti 49, 165 _ Spout Zor Hour packer ale Volcano of Kiuchi... 
ak, MEIC. .........2 ee 49, prings, tempering. .. x r . koe 
Obigetives, testing.. .. #198 : Sprinkler in theaters 148, 184 Volunteer, yack 
Law, a queer, Observatory, Harvard *278 | Rabbits in Australia .....,...296, 408 | Staircase, grand ........ ........+ ¥233 w 
Law, uncertainty of. Odometer, improved. . #131 | Race, an ocean......... 70 | Staining botanical preparations. 81 
Lead, effects of... Oil asfuel............. E 357 | Race for America’s cup. . Stand, convertible... *50 | Wafers, manufacture..... .. 261 
Leather board....... Oil, Califarnia and Ohio 229 | Race, yacht, international. Star gazers, Items fu. -. 198 | -Wages?ao inventionsincrease?. 108 
oe y Leather destroyer, insect Qil can holder......... A . *211) Rack for printing frames. Star of Bethlehem.. -- 14 | Wages ‘in 1800 
Gun, vacuum. Leather, saddle, brown.......... 55 | Oil from grape seeds . 241 | Raft, lumber, great... 400 | Star spectroscopy - -. 278 | Wagon brake, Platner’s.. 
Guns, Leaves, colored,............ ..101, 360 | Oil, hair................ .... . 188 | Rag bleaching........ 24 | Statue of Columbus. --7297 | Walnut moth. . .. .. 
Guns, ffotchkiss’ eves saisisgataiots #313 | Lefthandedness, significance.... 265 | Oil of peppermint, distillation... 385 | Railroad cars, heating. , 880 ' Steam boiler.......... . *98| Walnuts for turkeys. 
Guns, large, manufacture. #5 | Letter file, King’s......... . *84£; Oil on water, danger .... . 372 | Railroad, first in Ameri + 218 | Steam boiler, Birge’s...... *35 | War ship Chicago.. 
Guns, magazine ..... 48 | Letter 2 in mathematics 148 | Oil the waves ... Railroad gate, Carey’s .. .*391 ' Steam engine, auto, cut off. *24 War ship Orlando 
Guns, modern...... . 234 | Letters, enameled .. 90 | Oranges, Florida. .| Railroad horses......... . 115 , Steam engine, marine...... *2i1 | War ship Terrible.. 
Guns of heavy caliber.. . 49| Lenses, ice...........-+ ' Ore jigger, new.... Railroad men’s buildinz. 240 | Steam engines of the Dogali.....*262 | War ship Trafalgar. 
Gymnastics at school............. 53 | Level and rule, combine Orlando, ship of war. Railroad, Mexican Nutional. - 80; Steam engine of 1809........ 21] War ship Undaunted. 
Level, the spirit.. ....... Ostriches........... Railroad on Mt, Pilatus. . *55 | Steam heating, boiler for,........*194 | War ships, ( hinese....... 
H Life preserver, Morgan’s. Qutlook, American Railroad, ship. Eads’..... . 400 Stcam launches, light draught...*182 | War ships, weak and slow. 
Light and electricity .... .. Ox bow, Rundell’s . Railroad signal, Vinton’s. 4323 | Steam navigation, Atlantic - 282 | War vessels, transportatio 
Haalr Oil...... sess: seeeeeeee tidad eae? 138 | Light and sound, reflection. . Railroad tie, metallic... "387 | Steam navigation, progress 389 | Wardrobe hook, Fanning’s 
Hammer, gas. oy Light P Railway accident, sin| 389 | Steam pipe for heating 209 | Washing machine...... Si 
Hansom, Victoria. ......... Light for Railway, cascade. .... 213 | Steam trap, Motiey’s *82 | Washing machine, rock 
Harbor improvement..... .. Pacer, teaching to trot Railway crossing gate . 178 | Steamer Boston... 217 | Wasp, a wise.... .... 
Harbor, New York, defense. Pad for hozse collars Railway, electric, Detroit.. 57 | Steamer, passenger, 37! Watch cumera... ... 
Harness collars............ Pails, wood pulp..... Railway, elevated, gate fo “8 | Steamship, raising a “15 | Watch, non-magnetic 
Hat hook, simple...... . Paint for kitchen flo Railway jubilee, Crewe 97 | Steamsnips, fast, tw 57 | Watches, safety attac 
Hay cocking machine Paint, old, remova Railway monopolies... 226 | Steaming, fast..... 51 Water, acid, spring of. 


Hay fevercure...... Painting on semen Railway, Northern P: 100 | Steel, a new... Water, bad, alum for.. 


Hay rake and tedder, co Palm, fan, Chinese Railway plow .... *291 | Steel. alummum ...... -» 120] Water’ compressibilit 
Head.a hard....... Palm, Sargent’s.. Railway sand bla 14 | Steel, electric tempering +» 9 | water, Croton, anal: ig 
Headlight, electric Pantograph, Ri Railway switch... 75 | Steel, to free from rust. -» 243 | Water gauge float. 

Heart disease, trea Paper..........-.. 63 | Railway switch, Fertig’s. *291 | Steel, tool, to anneal..... - 212 | Water jet. the...... 

Heat into electricity Paper cojorin Railway tie. BRAS . 807 | Steel tubes from solid rods. 81 {| Water power, Niaga 

Heat measurer, new Paper, fire and water proof. Railway ties de 330 | Stencilink...... ... ... -- 162 | Water, soft, importance o: 
Heat of sun.. Paper money, smell of Railway trains, English 308 Stenography, fast..... - 209 | Waterspouts, motion.. 


161 . Stereotype, auto., printing....... 181 imi 

69 - Stick, crooked, straightened « 846 Water eapely gum 
81 ' Stings, insect. treatment. - 105 | water’ tower, portabl 
120  Stipules...... s+s++-+ 360 | Water wheel, Millot’ 
*{ | Stones, building destruction of. 97] Waterworks struck b 
*6 | Stones, Paving, iron brick. .. 821 Waters, return of the 
55 | Stool, folding............ *19 | Wave power. motor. 

Stove blacking..... - 290} Waves, oil the.... 
| Stove bronzes and tiles. 196 | Weapons, new. trial of. 


Stove, car. attachment. Wear plate for vehicles... 


Tieat, reflection. . 
Heater for giant 

Heating by electricity. 
Heel former, Jones’. 
Hektograph, new.. 
Hektograph ink 
Hide worm .... 

Ilides, boracic acid for 
Hinge, improved. 
Hobby, value of. 


Paper prints, bromide, bleach’g. 
Paper pulp . 3 
Paper, uses of 
Parcel post............ 
Paraldehyde in insomnia. 
Paste, flour, preserving. .. we 
Paste, mounting . a: 
Patent, Belltelepnone....... 232, 
Patent Commissioner, report. ... 
Patent discussion, interesting... 


Siub 


Honey in Tasmani Patent, driven well ......... Stove feeder, Brigg’s... -,*5 | weather repurters, pigeon 

Hop use problem Patent extensions. revival e Stove, straw burning. +163 Weather sthip, Allyws cs *4 
Hop louse........ ... Patent, furnace, decision E rf Stoves. how put up... + BS Welding apparatus, electric. $93 
Hook, wardrobe, new . Patents. innocents.... 7 Retriever, a nobie.. | Stovepipe joint.... i 3807 Welding by electricity TO 
Hook, hat, simpie..... #146 ia Patent law, Swiss......... : 121 | Rice mill........ Street car motors, : Welding, electric... #335 
Horse blinder, Adams’ “#179 | Lock for piston bolts. Patent, provisional, English..... 165 | Rich, how to get.... 9 Street car propulsion..... 262, Well, adeep....... 377 
Horse bit, Mannine’s.. “#179 | Lock, seal............ .. Patent, what it should mean, ... 260 | Ribbon holder, Loyd | Streets, illuminating by smoke.. | 87 | well, artesian, Dakota 306 
Horse collar, Boleska’s “#131 | Locomotion, comparativ Patents as monopolies...... 41} Rifle, British army. | Stud, separable... ...-....... -.*3i0 | Well; artesian, Galveston 131 
Horse collar pad... ... . *51 | Locomotive attachment. 130 | Patents, Bessemer’s...... . 8| Rifles, magazine.. Sugar beet, at two cents a pound 355 | Well: boiling, new... 201 
Horse in spectacles.. . 424 | Locomotive cab........... Ps 875 | Patents, decisions relating to, Rings, zinccement.. . 81 ; Suggestion, practical............. 418 | Well’ driven, case | 405 
Horse, Kicking, to cure... . 296 | Locomotive, compressed air. 2 229, 369, 885 | River improvement . 2%7 | Suicide of scorpions... 301) Well; ariven. patent. . 836 
Horse killed by electric wir 89 | Loeomotive engineers... Patents, folly of decrying........ 181} Roadbed of salt... . 855 ; Sun, heat of...........-..--. +6 | Weill? driven; suit........ 352 
Horse, memory of ........ .. 409 | Locomotive mining.. ............ Patents, new commissioner. « 209; Roburite............ 21 | Sun spot, the great of June..... 145/ wel) engineering, artesian 4383, 
Horses, attend to your. . %2} Locomotive wheels, adhesion. Patents, stability of... .. ... 22 | Rock breaker, new ‘ 338 | Sun, total eclipse of..... . 81] w ells, artesian, Dakota 367 
Horses, railroad........ 1. 115 | Longevity, philosophy of.... Pattern tracer and cutter .*179 | Rock washer, Donner’s. *99 | Sunflowers as fuel - 13 Wells, deep......... 372 
Horses, spectacles for . .. 404 | Louse, hop ........... scien Pear tree. saving a....... . 241] Rocker, chair......... : Surgery, ophthalmic - 321 Whale, a tattooed.. 

House, old, Yucatan. #105 | Louse, hop, problem. Pegging jack, Dorwart’s #323 | Rocker, ‘l'revelyan’s : Surgical handle... 83} What the world owes 

House, remodeled +419 | Lubricator, axle...... Pen. ruling 3 - *19} Rollers, bending...... Switch, railway....... #275, Wheat in America... 

How to invest $9.00. Peppermint crop. 336 | Rollers, plate bending. Switch, railway, Fertig *291 | Wheel, fitth, Cox’s.. 


. 416 | Lubricator, Dupont’s 
9| Lubricator, Hussey’s. 
. 821 | Lucigen, the........ 
376.| Lumber measure...... 
.. 228 ; Lumber measure, Sands’. 
. 273 | Lumber, quartered... 
Lumber raft, great... 
I Luminous organs of an i 


: Swordfish, man’ killed by... 


. 885 | Roofs, gravel......... 
. *82} Root buds ......... 

Perfume, lily of the valley.. . 84; Rope ladder. French 
Perfume manufacture, France.. 196 | Ropes, use of -........ 
Perfumes, two new.. 288 | Rubber, euphorbia... . 
Perpetual motion.... *6 Rubber tubing, preserv: 
Perpetual motion, in Rubies, artificial.......... 
Perseverance, importan’ Rust, removal from iron 


36 | Wheel. hydraulic.. 
1 Whistle, electric. 
T Whooping cough, cure o: 


| Talking machine, Fdison’s. Wick, ancombustible 
; Tanning agent, new. 


J 0 . Window shade case. 
Tannin in boiler incr ‘ 
Tariff revision....... Woman, gurdener. . 


Wood, distillation of. 


Hurry and dispatch. 
Hydrochinon developer. 
Hydroquinone..... 
Hypnotism.... 
Hypo, test for 


Beppermint oil, distilla 
Perforator. Kennedy’s.. 
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i Ryieeee M Petroleum, exhaustion of. 22 Taste, sensitiveness Wood . a; 
fee cream ade nea electric = Petroleum in Italy .. .. 261 s Tea drinkers’ disease Wood, Aline’ ce irate oe 
Ice lenses ........ . 164 | Machine screw trust...... Petroleum, solidificatio 874 Telegraph company, Wood, kindling, industr 161 


Petroleum well, remark: . 
Philosophy, Christian Instit 
Phonograph, Edison’s ne 
Phonograph, first... 
Phonograph, improv 


324 | Saddle, prizes for a. 72 | Telegraph situation. 

3 | Telegraphy, train .. 
Telemetry, elect. light ir 
Telephone, Bonta....... 
Telephone holder, Hott’s 


Ice making machine: ‘ .. *89 | Machinery, work done b 
Ice plow teeth Sateen . *50 | Magmesia............ By 
Idea, a good.... ‘ -- 260 | Magnesia for vines.. 
Immigration, restricted. . . 160 | Magnesium light in p) 
fucandescent bodies, light from. Magnetic bridge..... ... 


Wood, preservation of. 
Wood pulp pails.. 
Work and pay.... 
World. the celestial. . 
Wrench, pip2, Carvin’s 


Salt and gas in Ka: 
Salt in building 3 
Salt mine, an Engllsn 
Salt, roadbed of.. 
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late, i IVE... .....0 *184 | Magnetic needle. dip of. Phonograph in court . t, rock, Kansas Telephone patent, Bell... Writing, steno; hitsécscsc ae 279 

qdex PHDDE coment toe: - 98: Magnets, action on! i Phonograph, new... Salt vein, remarkable Telephone. sea........ ae Fines 8 eTap am 
Indians, wealthy ..... .- 288 | Magazine rifles Phosphorescence, el Sand blast, railway. Telephone, the name... : Y 


Sap. ascent of......... 


Phosphores. of sulph. of li 
385 | Sash holder, improved..... 


180 | Telephonic communication, sea. 420 
Photo-mechanical process. 170 


#35 | Mahogany finishing , f 
35 gany g *387 | Telephony in St. Louis ... 3 | Yacht. a Singhalese 


S 16! Malabar, ship... ... 


Indicatcr, marine .... 
Industrial Union, acce 


I ies, home ... . 161 | Mammoth, America Photo micrography _..... *25 | Saturn and cluster Presepe : 369 | Telephony, provress in.. “i ional 
ar ners eens one 65 | Man, composition of Photo plates for colored objects, 165 | Saved by the Scr. AM... ..... 416 Telescope, Chicago 18} in < 213 Zacht: race: inter) national 
Injector, illustration o: *295 | Man, oldest living. . Photo thermography.......... .. 41 | Saw, circular. invention of. « Telescope, photographic 289, -_ Yacht Volunteer... 


Telescope, the great ... 


Saw filer, Sherman’s.... .. 
Temperature, sense of. 


. Ebotographers association sow ale norm ‘ 

iia fiber, ti otographic apparatus......... aw filing attachment.... 
a Manna the heavenly bread é Photographic notes. 3, 49, 129, Scaffold bracket, Higgins ‘Tempering springs. ... 
162 | Manuring cannet be overdone... 249 165, 225, 241, 257, 273. 321, 373, Sciatica, treatment. ..... :.- 246 | Terrible, cruiser........ ; 
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430 Scientific American. ee 
Electrical and Telegraphic |The PRICE of your BOILER is a small item in 


Apparatus--Batteries, Dynamos, Motors,Telegraph 
Instruments, Electric Bells, Annunciators, ‘Wires, the COST of your POWER. 


Magnets, and every description of Eleetrical Sup- 
plies. Large Illustrated Catalogue sent free by mail on application. The BOILER bill is paid enly once. The COAL bill EVERY DAY. 


J. H. BUNNELL & CO., 106 & 108 Liberty St., N. Y.} Repairs cost TIME, often more valuable than the WHOLE PRICE of 
your Steam Plant. 


Geo. V. Cresson, Puita, SHAFTING Works FOR ECONOMY, iene ian aoe’. USE THE 
8th & HAMILTON STS., PHILA. BABCOCK & WILCOX WATER TUBE SAFETY COILER. 


SL A BD LN Gr ne ores on 


; Power or Heating 
EVERY APPURTENANCE 
PULLEYS, &c, For TRANSMISSION of STEAM POWER Purposes 


NOVELTY “27 FURNACES) {0 HrRse rortR 


in Service. 


EXPOSE AN IMMENSE HEATED SURFACE : 


EXTRACT ALL THE HEAT FROM THE GASES. 416 H.P. AT HOTEL PONCE DE LEON, ST. AUGUSTINE, FLA. 
FURNISH PURE WARM AIR IN ABUNDANCE. 


Thirteen Years of Test. Universally Satisfactory. 
Send for “ Our Furnace Book.” 


Abram Cox Stove Co. 


MANUFACTURERS, 


PHILADELPHIA and CHICAGO. 
From New York Tribune, December Zéthy 1887. 


SEND FOR VALUABLE BOOK ON STEAM, FREE ON APPLICATION, AS ABOVE OR 
BOSTON, MASS.. 8 Oliver St. SAN FRANCISCO, CALIFORNIA, Chas. G. Ewing. 
PHILADELPHIA, PA., 32 North sth St. ROTTERDAM, HOLLAND, La Grange & Co. 
A Pd ar eee] 


MANUFACTURED BY 


THE BABCOCK & WILCOX CO. 


80 CORTLANDT ST., NEW YORE, U.S. a. 


LO7 Hope S8t., Glasgow, Scotland, 


La Madeleine les Lille, France, 


Berlin, Germany. 


CHICAGO, ILL.. 64 South Canal St. 7 BASLE, SWITZERLAND. G. Peltzer Teacher. 
NEW ORLEANS, LA.. 57 Carondelet St. BAHIA, BRAZIL, Manoel Coimbra. 
LONDON, ENGLAND, 114 Newgate St. CEYLON, E.J., Walker Brothers. 
MANCHESTER, ENGLAND, 3 Victoria Building. MOSCOW, RUSSIA, Alexander Bary. 
GENOA, ITALY, Enrico Wehrli. 


1 ba PARIS, FRANCE. 20 Boulevard Voltaire. 
HAVANA, GUBA, W. I. 116% Calle de la Habana. BOLOGNA, ITALY, Alfredo Edlmann, 
r] - SYDNEY, N.S. W...3 Spring St. BARCELONA, SPAIN, Alfonso Flaquer. 
| EU ne 


We claim for our machine the following points of superiority: EASE OF MANIPULATION, DURABILITY, T H E D U N Nl N G PAT E N T W RO U G H T | RON B OIL ER 
and SPEED—the essentiai qualities in a writing machine. : eva 


Its ease of manipulation is unquestioned. To testits durability requires many years of actualuse. But its With Self-Feeding Coal Magazine, is the best for Low Pres- 
SUPERIOR SPEED can be demonstrated in a few moments. 4 sure Steam Heating, and insures a warm house night and 


WE CUALLENGL ALL OTHER WRITING MAOHINES toa speed test, as follows: Paes Fa Ay iota ese cot at pene ne 
THE UMPIRE TO BE SELECTED BY OUR COMPETITORS. managed heating apparatus. Made in eleven sizes, suitable 
DEPOSIT. Each competitor to deposit with the umpire a certified check, payable to his order, for $1,000. to heat from the Smallest Cottage to the Largest 
COMPETING MACHINES to write capitals and small letters. 


Business Block, and in five different styles, as follows: 
As a Magazire Boiler, which requires attention but once in 
mes Before March }, 1888. The test to take place not earlier than one month after the first acceptance of 
is challenge. 


twenty-four hours. 
As a Surface Burning Boiler, which will burn Jiard or Soft 
PLACE. NEW YORK CITY.IN SOME CONVENIENT HALL, TO BE SELECTED BY OUR COMPETITORS 
AND TO BE PAID FOR BY OURSELVES. 


Coal, Wood, or Coke. 
As a Hot Water Bo ler, for Green House and hot water 
NUMBER OF OPERATORS. Esch competing machine to be represented by three operators, with an instru- 
ment for each. The aggregate time for each team to be considered in making the award. 


heating. 
Asa Portable Boiler, to be set without brickwork, 
MATTER TO BE WRITTEN. The Declaration of Independence. This may be committed to memory, or 
written rom dictation. If dictated, each operator may select his or her own reader. 


Also in ‘wo Sections, to pass through any door or win- 
TRIALS. Each operator to have the privilege of three trials. 


dow, where whole one cannot enter. 
Manufactured at the 

DEDUCTIONS FOR ERRORS. A deduction of one second for every omitted, misspelled or misplaced word. 
A deduction of one-fifth second for every omitted punctuation mark or capital letter. 


= New York Central Iron Works, Geneva, N.Y.,U.S.A. 
Send for ne w Illustrated Catalogue, with full description and Price List. 
DISPOSAL OF PROCEEDS. $500 to be equally divided among the operators of the winning team. The bal- 
ance to be donated tothe GRANT MONUMENT FUND. 


WYCKOFF, SEAMANS & BENEDICT, 339 Broadway, New York NEW VOLTAIC BATTERIES, 


LACQUER CONSUMERS. 


PARTZ ELECTRIC BATTERY C0,, 


PHILADELPHIA, PA., U.8. A. 2 


Office, NEW YORK, ACID GRAVITY BATTERY, WITH POROUS CUP.—E. 
Western Union Building, Room 42. OELLULOID MANUFACTURING C0, M. F., 1.95 volts; C., from 1.2 to 2 amperes. Especially 
P. O. Box 2%3 : adapted —_ ene Clocks, Taree: Sgval Beis, jong, or 

. O. . often used Telephone Lines, Local Telezra ircuits, ete. 

295 FERRY ST. (P. O. Box 55), The object of this battery is to produce 2 current of high 

JOHN A, BARTOW, President. intensity and moderate quantity with the least number of 
M. ©. LEFFERTS, Treas’y and See’y. NEWARK, N. Ji; 1887. cells. The depolarization is effected by means of our Sulpho- 


Chromic Salt, which can be supplied to the cell trom time to 
time without interruption. NO removing of zincs, and will 
Tun months without emptying. 

ACID GRAVITY BATTERY.—E, M. F., 1.95 volts; C., 
from 3 to over 6 amperes. Especially adapted for Dental 
Mallets, Surgical Lamps, Electroplating, Ruhmkorff Coils, 


We have granted to the Celluloid Varnish Company, of Newark, New Jersey, an exclusive license 
under our various patents to manufacture Lacquers and Transparent Varnishes from Pyroxyline. 
It having been brought to our notice that unauthorized persons have been and are making 
Shaler a gare eee ances varioue pane veh eae eeapbon tetra Za DON; ieee in pera of our Mallets, Surgica) Tau 
patent rights, we: desire to respectfully notify a arties against manufacturing, selling, or using abor » etc. ' : 
any such varnishes, unless made by our licensees, The Celluloid Varnish Company. : Ft SULP He pooMle AUT, Sor mee ee gravity pat 
Several of the patents in question have already been sustained in the United States Courts, : = = === ita sents per jar, ing electropoion Hud, in two-pound Jars, 
notably U. S. Patent No. 269,348, and we have commenced suit against The Frederick Crane Chemi- i 
cal Company, of Short Hills, New Jersey, for infringement of same in the manufacture of the PORTABLE 
varnish mude and called by them Zapon. Yours respectfully, 


CELLULOID MANUFACTURING CO, Medical Battery. 


M. C. LEFFERTS, Sec’y. 


The only powerfu! voltaic battery that 


SOUTHERN PACIFIC COMPANY, is really portable and not liable to get 
OFFICE OF ye MAES MUCTANTO, Sie “3 
LGTERS (opposite N.O.), LA, Dec. fam 6 id. i- 
Mr. CHAS. B. MILLER, President Magnolia Anti-Friction Metal Co. , Contains/no aide ee hermert 
DBAr Sir + Referring to the qua ity of the Magnolia Lined Camelia Brasses cally closed, 
recently received, would say: ave had most desirable results from a test ; i 
just made. In August last, { placed a tender brass under one of our Freight met te aly ree cana? 
ocomatv es 4 Ki recent exmnination of the a shows oat after the engine has BE. M. F. of cell,1.6 volts . 
made over miles, the brass shows a wear of only 1-64 of an inch an e attery. igh 
Journals, 1-1 _ on an inch. ‘This is very satisfactory. 7 we area sing the Mag- Battery of 20 calls, weight 16 pounds. 
nolia Metal and Camelia Brasses on our road, and fin em the best we have i B . r 
ever used. Shall adopt the Magnolia Metal also for the Morgan Line of Steam- Cabinet Battery, 30 Large Cells, 


ers. Respectfully, J.D. CONNELL, M. M. same character as Portable. 
MAGNOLIA ANTI-FRICTION METAL CO., Cautery Battery,°2 Cells, 
New York Office, 102 Chambers St. Factory, 44to 60 Jay St., Brooklyn, N.Y. in Walnut Case. 


DESCRIPTIVE CATALOGUES 


The GREAT LIGHT FURNISHED ON APPLICATION. 
CHURCH REID'S LIGHTNING s SPECIALLY DESIGNED FOR 


FRINK’S Patent Refleeters for AACE LIGHT BORING.SCREW DRIVING &¢ 
Gas or Oil, give the most powerful, = Sa 

softest cheapest & Best light known 
for Churches, Stores, Show Windows, 
Banks, Theatres, Depots, etc. New and 
elegant designs. Send size of room. 
Get circular and estimate. A Liberal 
rq discount to churches and the trade. 


PURER RATEN | OTEEL ~ From 1-4 to 15,000 lbs. WEIGHT. 


The White System of Heating Railroad Cars, 


By this system’ the train is heated with pure air that 
has been warmed by the smoke, heat, and products of 
combustion that have been conducted from the loco- 
motive through a continuous pipe to the rear of the 
train. The pipe is placed under the cars, and is made 
in two concentric sections, the smoke, etc, being con- 
ducted through the inner coil, and the pure air, which 
is conveyed into the car for heating it, is warmed in the 
annular space about the core. ‘The discomfort from dust, 
smoke, and cinders from the locomotive is also avoided 
by this arrangement. For further partéculars address 
T. KR. White, 33 Wellington St., Boston, Mass. 


a 


NICKEL PLATED,WITH 2BITS 
ROSEWOOD TRIMMINGS °° 


75 POST PAI. AHREID, oom 
Fy 1635 BARKER ST.PHILA. Agents Wanted. 


Established 1857. 


True to pattern, sound, solid, free from blow-holes, and of unequaled strength. 
Stronger and more durable than iron forgings in any position or for any service 


= Steam Dredgers, S. Sy Stewart's Banjos and Banientrines, the 
sX Pile Drivers . Wore eee ee oe oe whatever. 40,000 CRANK SHAFTS and 80,000 GEAR WHEELS of this steel now 


g re NEUE running prove this. SRANK SHAFTS ‘and GEARLNG specialties. STEEL 
aw Send for cata- porated Be njo minsic CASTINGS of every description. ({- Send for Circulars and Prices to 
Z ie logue. Send stamps for complete catalogue and illustrated 
a price list. Stewart's Banjo and Guitar Journal, CH ESTER STEEL CASTI N GS co 
Volcan Iron Works, | the only paper of the Kind in existence—ten cents per J LF) 


CHICAGO. | FANG Factory No ae ona ee Bhiantemene Office, 407 Library St., Philadelphia. Works, Chester, Pas 


Banjo Factory, No. 223 Church St., Philadelphia, Pa. 
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very description 
of first-class 


APPARATUS. 


* 
q Outtits from $8 up- 

ward. Send for our 
e—5 catalogue of supplies 


which gives full in- 


formation regardin; 
— 


this new method 0! 
y——) Anybody can make 


PHOTOGRAPHIC OUTFITS |The Boomer & 


i 


PHOTOGRAPHY. 
good Photographs 
with the Dry Plate 
outfits. Noprevious 


knowledge of thea 
50 
d 


of 20 cents for postage. Address 

L. M. PRINCE @® BRO. 
148 West Fourth Street, Cincinnati, Ohio. 
OF Ohio Agents for the Blair Camera. 


TEE ‘sUw.DIAL’’ 
GAS “trate” STOVES 
HEATING 

The most economical in use. Over 100 different kinds. 
Suitable for Families, Hotets, Restaurants, and_ Public 
{nstitutions, Laundry, Hatters' and Tailors’ Heaters. 
Hot Plates, Warming Closets for Pantries, Hot Water 
Generators, etc. Also, Manufacturers of Dry and Wet 
Gas Meters, Photometrica] and Analytical and Meas- 
uring Apparatus, Bray Burners. and Lanterns, from 80 
to 1,000 candle power. The Goodwin Gnas Stove & 
Meter Co., 1012, 10!4 & 10:6 Filbert St., Philadelphia; 
142 Chambers St., New York; 76 Dearborn St., Chicazo. 


FIRE BRICK 


CHARLES D. COLSON, 


20 WEST LAKE STREET, 
1874 CHICACO, ILL. 1887 
AIR BRUSH. 


Received highest Gold Medal Award of 
Franklin Institute as a legitimate art tool. 
Invaluable to crayon and water color por- 
trait artists and draughtsmen. Itsuse saves 
time, and gives finest technical effects. 
Write for description. The use of the Air 
A Brush is profitable, and will repay careful 

investigation. 


AIR BRUSH MFC. CO., 
67 Nassau St., Rockford, Ills. 


lh, SAMUEL HARRIS & CO. 
w\ 41 & 438. Canal St. Chicago, 
Mfrs of Malleable Iron Thumb 
Screws, Thunb Nuts, Small Hex- 
agon Nuts, Lathe Dogs,Small En- 
gine Castings, Tap Wrenches, etc. 


With Saw for Cutting Metals. Overtwo years in use 
in all parts of the country. Fills a great want. Saves 
ten times its cost every year where hack saws are used. 
Will cut off iron bolts. and is useful in many ways where 

ieces of metal are to be cut without marring the edges. 

ree by mail for 50 cents. 
A. FLOYD DrLAFIELD, Noroton, Conn, 


The Improved 


Rider Hot Air 
PUMPING ENGINE 


Uses Coal, Gas, or 
Kerosene Oil for fuel. 


Over 5000 in Ose. 


L SEND FOR 
New Catalogue A. 


SAYER & CO., 


87 DEY STREET, N. Y. 
HYPNOTISM IN FRANCE.—AN IN- 


teresting review ot the present status of this subject, by 
Max Dessoir. Contained inSCi¢NTIFIC A MERICAN SUP= 
PLEMENT, NO. 613. Price 10cents. To be had at this 
office and from all newsdealers. 


Leather Press. 
We make a great variety of Presses, both screwand knuckle joint, with powers of from 50 to 700 tons, with 


movement of platens from one inch to six feet or more, to work by 


Srientifir 


Oil Press. 


"Lard Press. 


Aitericat, 


Baling Press. 


Cider Press. 


d or power, and at any speed required. 


BOOMER & BOSCHERT PRESS CO., 
155 WEST WATER STREET, 


SEND FOR CATALOGUE. 


SYRACUSE, N. Y., U.S. A. 


ICE AND REFRIGERATING 
MACHINERY, 


(YORK PATENT.) 
ADAPTED FOR USE IN 


ma pitals, Public Buildings, and 
wherever refrigerating by artificial 
means can be made practicable. The 
best of testimonials furnished from 
those already using them. 


Manufactured by 
YORK MANUFACTURING CO., 
York, Pa. U.S. A. 


THE PENNSYLVANIA GLOBE GAS LIGHT CO,, 


= 
manana 


(Incorporated 1877.) 4 
Nos. 47 & 49 North Second Sty .é 
PHILADELPHIA, Pa., U.S. A., 
Contractors for 
Lighting Streetsand Erecting 


Gas and Water Works. 
Manufacturers of 
Gas Machines for Lighting Dwell- 
ings, Mills, and Public Buildings 
Street and Other Lanterns, 


Plain and Ornamental; Lamp 
; Posts for Streets and Private 
e. Grounds; Gasoline Fixtures, 
; Chandelfers, Lamps, and Brackets 
: Dealers in Gasoline for Gas Ma- 
chines, Gasoline for Street Light- 
q ing. Crude Qil for Gas Works, and 

er products of Petroleum. 

—1 8383 6.— 

William I.. Elkins, President. 
Martin Maloney, Gen’! Manager. 

Wm. L, Elkins, Jr., Treasurer. f 

R. Robinson, Secretary. 


NEW 


Well constructed for 
uick drilling up to 
alf inch, and to 
the center of a 
seven inch 
circle. 
Height, . . 30inches 
Base, . 11x17 inches 
Weight, . %5 pounds 


Write for circulars 
and prices to 


POST & COMPANY, 
154 LAKE ST., 
CHICAGO. 


FOR SALE 


Warranted, @ee 


PATENT. By The Adamson Co. 
Patent Salesmen, Muncie, Ind. 


Bench Drill lt BALATA INSULATED CORDS 


Incandescent Lights, Battery Cords, etc.. 


are absolutely Water and Acid proof, and the most 
durable and most flexible cords in market. 


Bishop Catta Parcha Co, 


424 East 25th St. N. Y. 
PROPULSION OF STREET CARS.— 


A paper by A. W. Wright. in which an endeavor is made 
to solve the problem us to the amount of power required 
to start a street carand keep it in motion under average 
conditions. Contained in SciuNTIFIC AMERICAN SUP- 
PLEMENT, No. 533. Price 10 cents. To be had at this 
office and from all newsdealers. 


UTILITY 


The BEST IMACHINISTS’ WRENCH On the MARKET 
The Sliding Jaw will not yield a hair under the greatest 
\ Strain, but remains as firmly fixed as if welded to the 
} bar. Made of NORW AY IRON and STEEL, case hardened. 
QUICK ACTING, DURABLE, and THOROUGHLY RELIA- 
BLE. By its quick adjustment and unyielding slide it saves 
the workman’s time and protects fine Machine, Brass,and 


Octagon Nuts. Apply to your dealer or to UTILII.Y WRENCH CO., Limited, New York City. 


For sale by H. T. Patterson & Co., 146 to 150 Centre St., New York. 


Montgomery & Co., 105 Fulton St., New York. 


BovY s’ 


ao. 


steam Ein wines, |£n4 for list of Popular Scientific specialties. 


Portable, Agricultural, Stationary. 
ALSO 


Four-Driver Traction Engines 
Manufactured by 
WoOD, TABER & MORSE, 
Eaton, Madison Co.,, N. Y. 
Catalogues and Prices sent on appiication. 


GRANT P43 ENECOUREY ATION 


and SPREADER, 


-Q5C. » 250. 


NAPKIN FOLDED. 

_ The only Napkin Holder made 
which 8PREADS the napkin, 
Made of firm wire, handsomely 
nickel plated ; the napkin is firmly 
caught by the spring holder and 
cannot drop out: slip the hook into 
the neck as shown in the engrav- 
ing and the napkin falls properly 
into position. Can be instantly attached or detached. 
When through using roll napkin up and spring into clasp. 
The Grant Combination Napkin-ring Holder AND 
SPREADER is a necessity in every household. Men, 
women, and children all use it and after once using, eofti nog 
be without it. Allows absolute freedom to the neck, a great 
improvement over tu cling in the napkin. Expe cially useful 
to travelers. Price, full nickel plated, 25c., postpaid. 
Agents who buy one sample can send for terms; a d 
agentcan sell 8to6 inone house. Address F. A. FOSS 
& CO., Sole Agents, 29 Oliver St., Boston, Mass 


LBS. 


_ WEGHT 7000 


Achromatic Telescope 


$2.50. 


G. S. WOOLMAN, 116 Fulton Street, New York. 


THE DATES? & BEST IMPROVED 


BRICK 


MACHINES =: 


FOR BOTH STEAM 


AND HORSE POWER, 


SEND FOR ILLUSTRATED CATALOGUE 


HENRY MARTIN, 


INVENTOR, PROPRIETOR, 
AND MANUFACTURER, 


139 CHESTNUT Si. 
LANCASTER, PA., U.S.A. 
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Standard Tool Co. 


MANUFACTURERS OF 


Machinists’ Fine Tools, 


ATHOL, MASS,, U.S. A. 
Send for Price List and Discounts. 


CAPILLARY TUBES, SPONTANEOUS 


Motion in.—A paper by C. Decharme upon the applica- 
tion of electricity to the study of the spontaneous as- 
censionai motion of liquids in capillury tubes—the 

uestion being studied from a dynamic standpoint. 

ith 10engravings of apparatus and details. Contain- 
ed in SCIENTIFIO AMERICAN SUPPLEMENT, No. 538. 
Price 10 cents. Tobe had at this office #nd from all 
newsdealers. 


¢ 


LANSDELL'S PATENT STEAM SYPHON 


ANSDELL e & yer 
AND. NET B® Ww AY 
[rats se BOP GPR 
WELDLESS STEEL TUBING, 

Joun S.Lenc. 4 Fretcuer St. New York. 


OUTLINES OF A NEW ATOMIC 


Theory.—A paper by Dr. T. L. Phipson, putting forth a 
new atumic theory, which does not necessitate any 
great change in the nomenclature or teaching of chem- 
istry. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 565. Price 10 cents. To be had at this 
office and from all newsdealers 


Lacquers. 


To the consumers of the new Dip Lacquers—We again 
beg tocall attention to the notice of the Celluloid Mfg. 
Co., published in this issue, in relation to the suits 
brought bythem against the Fredk. Crane Chemical Co., 
of Short Hills, N. i which are being rapidly pushed to 
anissue. We also beg to ow tion manufacturers against 
making any contracts until the decision of these suits. 
Celluloid Varnish Co., Newark, N. J., Manufacturers of 
Kristaline, Lustrine, etc. Pieasesendfor circulars. 


MUSICAL, OPTICAL, ELECTRIC, MECHANICAL WONDERS. 


@ LANTERNS&VIEWS@® 
iNew and 8S. H. Catalogue 

e free, Sec. Hand bought.g 
SS OURGANETTES, $8' 

e Electric,$!1, Cigantic,$2. 


STEAM ENCINES3.5 5 


@Fire Engines, Steam Yachts, Locomotives, Rngine Figures, ete. 
Catalogue Free. HARBACH & CO,,809 Filbert St.. Phila, Pas 


HAND PUNCH 


._ ‘the Punch will punch 4% inch hole 
through in. plate, 24% in. from edge. 
Price $16 with dies for one size hole. 
No. 1 Shear cuts sheet metal upto 

in. Price $7. No.2Shear cuts shee 
metalup to 3-l6in. Price $12. No,8 
Strear_ cus sheet tron up to -34- in, 
Price $20. OLD COLONY RIV~ 
ET CO., Kingstou, Mass. 


REGISTERED, No. 13,831. 
—TRADE MARK.— 


Blakes Belt Stu 


MME ——CCrSSS 


Lea : RAIS 
PATENTED JULY 31, 1883. 
The Strongest, Cheapest, and Best fastening for Leather 
and Rubber Belting. Beware of fraudulent and poor 
imitations. None genuine without this trade mark an¢ 
picture on the package. GREENE, TWEED & CO. 

anufacturers, 88 Chumbers Street, New York. 
MM ( i EY J. F. W. Dorman, 217 Hast 
German 8t., Baltimore, Md. 


LECS AND ARMS 


WITH RUBBER FEET AND HANDS. 


Thirty-five years of the most extensiveexperience, 
with the most satisfactory results, of any manu- 
facturer in the world. Flattering commendations 
from all parts of the world attest the superiority of 
the Rubber Hand and Foot, 


MADE EASY Manufactur- 
ing Rubber Stamps. Send 
for Price List of Outfits, to 


The illustrationsrepresenta young man who lost 


both legs by a railroad accident. He is able to 
Skate (ice or roller), Ride a Bicycle, Dance or 
Play Ball without any assistance except his artifi- 
cial limbs with rubber feet. 

ARMS restore the appearance and assist greatly 
in the performance of labor. 

Parties who live at a distance, or who would be 
inconvenienced by a journey to our place, can 
supply measurements on our formula, and 
secure good results. Thousands are thus treated 
in Canada, Mexico, Central and South America, 
Europe. and our own States and Territories. 

Ill. Pamphlet and Copyright Formula sent free, 


A. A. MARKS, 
70i Broadway, New York, 
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BAXTER 
ENGINE. 


This Engine is made with 
all lates improvements, 
from1to015H.P., and hasa 
aecord unsurpassed in the 
history _of steam motors, 
every Engine is provided 
with all economic and safety 
appliances known, and are 
fully, described in circulars, 
which wil) be sent to any 
address, on application to 


J. C. TODD, 


36 Dey Street, 


NEW YORK. 
Please mention this paper.. 
~~ 


NOTICE. 


Weare prepared to furnish the finest quality of 


THROUGH PUNCHES and DIES 


for Metal Work, for the manufacture of which we 
have unequalled facilities. 


Inordering, give Length of Punch and Size of Shank 
that can be used in Press: Thickness and Width of Die; 
Template of exact size of Punchings wanted. 


HENRY DISSTON & SONS, Incorporated, 


JOBBING DEPARTMENT, 
FRONT & LAUREL STREETS, 
PHILADELPHIA, PA. 


SEBASTIAN, MAY & CO’S 


Improved Screw Cutting - 


LATHES reer 


Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 4 
“atalopues mailed on application 

165 We 2d St., Cincinnati, O 


THE NEW 


SHIELDS & BROWN CO. 


Manufacturers of 
Sectional 


—FOR— 7 
Steam, Gas and Water Pipes, Drums, Heaters, ete. 
The Best Non-Conductor of Heat &Cold in the World. 
Send for illustrated descriptive Circular, and name tbis paper. 
143 Worth Street, 78 and 80 Lake Sty, 
NEW YORK. CHICACO. 


BIBB’S Celebrated_Original 
BALTIMORE | 

race HEATERS 

To warm upper and lower rooms 


The Handsomest and Most Ecow 
nonsical Coal Stoves in the worlds 


8B. C. BIBB & SON 
Stove Founders, Baltimore, Md, 


MARBLEIZED SLATE MANTELS 
New and Beautiful Designa, 


STEAM ENGINES. 


Horizontal and Vertical. 


? Dredging Machinery, 
Flour, Powder, Slate and 
Fline Mill Machinery, Tur- 
bine Water Wheels. 


York Mfg Co., York, Pa, U.S. A. 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi« 
cation of the SCIENTIFIC AMERICAN, Continue to eXe 
amine improvements, and to act as Solicitors ut Patents 
for Inventors. 


In this line of business they have_had_ forty-on--years' 
experience. und now have unequaled facilities for the 
preparation of Patent Drawings, Specitications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for_Books, Labels, Reissues. Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, freeof charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 


361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 6% F Street, Pa. 
cific Building, near 7th Street, Washington, D. C. 


To Business Men. 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A_ business man wants something 
more than to see his.advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in waco you decide it is 
for your interest to advertise. Thisis frequently done, 
for the reason taat tne agent gets a larger commission 
from the papers having a smull circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. : 

For rates see top of first column of this page, or ad- 


MUNN & CO., Publishers, 
361 Brondway, New York. 


VOUS PEOPLE 


And others suffering with 
ba rheumatism, neuralgia, kid- 
hausting chronia 


WEAK 


. Whole family can wear th 

Euecr ns *SUSPENSORIES trea. with male belts. Avoid 

worthless imitations. af UPTURR. 
‘00 cured in °86. Send stamp for pamphlet. 


a Wd HORNE AVENTOB, 19) WABASH AV., GHIGAGD. 


RULE TRAMMEL POINTS. 


They can be attached to Folding Rules of an 
ordinary width; and on many kinds of work will 
take the place of regular Trammel Points, Cali- 

rs or Dividers. A_complete set consists of 

wo Brass Trammel Heads, with movable Steel 
Points, and one Head with a Pencil Socket, 
Price, per set of three, in a box...... 50 cents. 


STANLEY RULE & LEVEL CO., 


NEW BRITAIN, CONN. 
Sold by all Hardware Dealers. 


TELESCOPIC OBJECTIVES AND MIR- 


rors. Their preparation and testing.—By H. Grubb, F. 
R.S. An interesting description of the processes now 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENTS, Nos. 548 and 549. Price,10cents each. Tobe 
obtained at this office or from any newsdealer. 


HHH % JONANN PABER'S SIBERIAN LEAD PENCIL. D 


seo AND RECOMMENDED by Merssonrer, Kavt- 
BACH, VoN Pinoty, Gas. Max, and the most emi- 
nent artists throughout the world. The 


Johann Faber Siberian Lead Pencils. 


None genuine unless stamped JoHANNFABER. For sale 
by all stationers and dealers in Artists’ Materials. 


QUEEN & CO., PHILADELPHIA, 
General Agents for the U.S. 


% CHANDLER .& FARQUHAR 

de 177 Washington St. 
LY BOSTON. 

New England Agents for 


BARNES’ FOOI POWER MACHINERY 
AND DEALERS IN 


Machinists’ Supplies of Every Kind 


Send two stamps for illus. catalogue 


DIPHTHERIA. — A PAPER BY DR. 
Carl Bunsen, giving the results of his microscopical re- 
searches into the cause, origin and propagation cf this 
dread disease. With 9 figures. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 607. Price 10 cents. 
To be had at this office and from all newsdealers. 


Automatic Engines @ Specialty 


Pennsylvania Agricultural Works, York, Pa, 
Farqahar’s Standard Engines and Saw Mills. 
Send for Catalogue. Portable, Sta. 

tionary, Traction and Automatic Em- 

gines aspeciaity, Warrantedequaler 
superierte 
any made. 


Address A. B, FARQUHAR & SON, York, Pa. 
Send for Large Illustrated Catalogue, 


Encyclo- Diamond Book free, 
pedia of Drills and 2sc. for 
qoo Engrav Lightning Mailing it. 

ings of Hydraulic American 
WEL L WELL Well Works, 
TOOLS, Machines. Anrora, Ill, 


ROCK DRILLS 
AIR COMPRESSORS, 


BOILERS, HOISTS, 
AND 


GENERAL MINING MACHINERY. 


Send for Illustrated Catalogue. 


\Tngersoll Rock Drill Co., 


10 PARK PLAOE, N. Y. 
THE MODERN ICE YACHT. — BY 


Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ive Yachts of 
the latest, must approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of allthe parts. Contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 


ROCK DRILLS ove 


GENERAL MACHINERY ror 


6 
MINING, TUNNELING, 
QUARRY GRALRORD WORK. 


RAND DRILL Go 23 Park Piace new vere ad 


STEAM PU PS for Hot or Cold, Fresh or 

Salt Water; for Oils, Naph=. 
tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis- 
cous or Foul Liquids, etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 


fuu.T By GUILD & GABRISON, Brooklyn, N. Y. 


AUTOMATIC COUNTING MACHINE, 


: PRICE 
i Le 


$4.00, 


Is _ perfectly 
accurate and 
very durable. 
Counts one 
mm million in 
\ plain, reada- 
ble figures 
and repeats. 
Valuable for 
all machin- 
where it 
is deeitatle 
om toregister 
Hunt movements, 
HEN gi such as auto- 
= t matic lathes, 
file machines, dex, &c, Special ptcerin quantition’ Sead 
le machines, &c., &c. e cesin quantities, Sen 

or cireular, Address GEO, E. WES Wer, 
Box10%&5. 379 State St., New Maven, Conn. 


WEITMYER PATENT FURNACE 
BOILERS OF EVERY DESCRIPTION. 
IDE Automatic Engines, Traction and Portable Engines 
STEAM ROAD ROLLERS, 


Manufactured by Foundry and Machine Department, 
Harrisburg, Pa., U.S. A. 


For 


- HARRISON CONVEYOR! | 
* rah ating 6Fain, Coal, Sand, Clay, Tan B.rk, Cinders, Ores, Seeds, &¢, 
Gender | BORDEN, SELLECK & CO., { naS89}2rs, 


Sole 


Chicago, Ill 


AMMONIA SULPHATE.—A PAPER 
by Watson Smith, F.C.S.. describing Gruneberg’s appara- 
tus and process fur making su lphateof ammonia. ith 
3 figures. Contained in SCIENTIFIC AMERICAN Sup- 
PLEMENT, No. 566. Price 10cents. To be had at this 
office and from all newsdealers. 


Telegraph and Electrical 
Medical TES tn, 


notte Ree 
ental Work, and fine brass castings. ‘Send for 
catalogue C. FE. JONES & BRO. muati, Oe. 


itis impcrtant to us that van mention this paper. 


Expert: 


Square, Oval, or Round Smooth 
Holes. For carpenter, cabinet, and 


; pattern work, in. 50c., set $4.00, mailed 
free. Bridgeport Gun Implement. Co., 
@ 17 Maiden Lane, N. Y. 
o 
= New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 


ee of charge tO any address. 
Free oy ae v MUNN «& CO.. 461 Broadway, N. Y. 


EXCELLENT BLACK COPIES of anything written or 
drawn with any Pen (or Type Writer) by the Patent 


AUTOCOPYIST =e... 


Lithography. 
Specimens Free. 

AUTOCOPYIST CO., 166 William Street, New York. 
CASTING METALS UPON COMBUSTI- 


ble Materials.—A paper by A. E. Outerbridge Jr., de- 
scribing @ process of casting iron and other metals upon 
lace, embroideries, fern fronds, and other combustible 
materials, With 4 illustrations. Contained in SCIENTI- 
FIC AMERICAN SUPPLEMENT, No. 601. Price 10 cents. 
To be had at this office and from all newsdealers. 


“IM AIRE 
YOURSELF A 


PRESENT 


ONLY 


‘We will send you this 


f ap Beautifal Self-Inking 


3 © Cts 
Mark nk, &c., complete. 
YOUR Also your NAME, 
B 0 OKs BUSINESS and 
3 Call or address 
ENVELOPES, CONOoLLS 
The Rubber Man. 
Paper, 3 South 
Etc. Water 
sascessseas Street, 


Only 50 Cents: 


Rochester, N. Y. 


BEight Light Dynamo 
As illustrated in Sci. Am. of 
April 23 and 30, 1887, and in Sci. 
Am. Supplement, July 2, 1887. 
Complete Machines or Cast- 
ings furnished, also Wire 
for the same. 


Address W. S. BISHOP, 
95 GRAND AVE., 
New Haven, Conn. 


Gun.—An exhaustive account of thisnew weapon and 
of the experiments made with it; along with a descrip- 
tion and illustration of a proposed dynamite cruiser. 
With 6 figures. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 593. Price 10 cents. To be had at this 


FOOT POWER 


SCROLL SAWS! 
CIRCULAR SAWS, 


Lathes, Mortisers, &¢., 
For Workshop uss. 
Soldon Trial, if desired. 

New Catalogue free. 


Seneca Falls Mfg. Co., 
666 Water Street, 
SENECA FALLS, N. Y. 


SEVERN AND MERSEY TUNNELS.— 


Full description of these two important engineering 
works, with two engravings. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 604. Price 10 cents. To 
be had at this office and from all newsdealers. 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any dep th, from 5C 
to 3000 feet. We alsomanufacture 
and furnish ev hing required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6cents for illustrated 
catalogue. 

Pierce WellExcavatorCo. 

New York. 


WATCHMAN’S IMPROVED 


TIME DETECTOR, 


WITH SAFETY LOCK ATTACHMENT. 


Patented 1875, 1876, 
1877, 1880, 1831, 1882. 
This instrument 
is supplied with 12 
keys. Invaluable 
for all concerns 
employing watch- 
men. It contains 
fy all modern im- 
provements, and 
is far superior to 
the old style. 
—At the National 
Exposition for 
Railway Applian- 


ces at Chicago. The only Medal for the most complete 
and heeaee Instrument. Send for circular to P. O. 
OX 2875. 


E. IMHAUSER, 206 Broadway, New York 
PANAMA CANAL.—A PAPER BY DR. 


W. Nelson on some of the difficulties to be overcome in 
the prosecution of this work. Damming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of the work. Contained in SCIENLIFIC AMERICAN 
SUPPLEMENT, No. 603. Price 10 cents. To be had at 
this office and from all newsdealers. 


CATALOGUES FREE TO ANY ADDRESS 


QUANG 
TABASHEER, RELATION OF TO MIN- 


eral Substances.—An account of a curious substance 
secreted by the bamboo. Its physical properties and 
chemical composition, and its appearance under the 
microscope. With one figure. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 595. Price 10 vents. 
To be had at this office and from all newsdealers. 


Two-Horse Power Engine. $75. 
WITH STEEL BOILER, $150. 
Cheap, Reliable, Safe. 


Automatic Boiler Feed. Auto- 
matic Pop Safety Valve, Steel 
Boiler. Cost of runing guaran- 
teed not to exceed three cents 
per hour. Nothing equal to it 
ever before offered for the price. 
Larger sizes equally low. Send 
tor tree descriptive circular. 

CHAS. P. WILLARD & CO., 
236 Randolph Street, Chicago, Ill. 


NOTES ON THE PANAMA CANAL—A 


paper by R. N. Boyd, M. Inst. C.E.,describing the present 
condition of the work on the Panama Canal, and discus- 
sing the question as to the time it will take to complete 
the work at the present rate of progress. Illustrated 
with amap. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 596. Price 1U cents. To be had at this 
Office and from all newsdealers. 


The mostsuccessful Lubricator 
for Loose Pulleysin use. 
VAN DUZEN’S PATENT 

LOOSE PULLEY OILER. 

Highly recommended by those who 

have used them for the past two 

years. Prices very reasonable. Every 


what 
* I ; | user of machinery should have our 
“ Catalogue No. 55;’? sent free. 

VAN DUZEN & TIFT, Cincinnati. O 


Lists sent. 
N.Y. Machinery Depot, 
Bridge Store No. 16, 
Frankfort Street, N. ¥. 


Od HAND MACHINERY 


office and from all newsdealers. 
PRESS $3. Circular size $8. News- 
RI paper size $44. Type setting easy, 
our Wpprinted directions. Send 2 stamps 
for catalogue presses, type, cards, 


CARDS** 2°? EEE 


Models & Small Brass Work 
a specialty. 
; Satisfaction Guaranteed. 
T. L. McKEEN, 
Easton, Pennsylvania. 


THE COPYING PAD.—HOW TO MAKE 
and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiine ink 
by which the copies are made; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO. 
438. Price 10 cents. For sale at this office and by all 
newsdeaters in all parta of the country. 


BARREL ==: 1s 


E. & RB. HOLMES, 
BUFFALO, X. ¥. 
MACHINERY PALACE OF THE PARIS 
Exhibition of 1889.--Descriptjon of the main gallery of 
the machinery Palace, and ot the 362% foot trusses | 
which are to be used in its construction. With 2 en- | 
gravings. Contained in SCIENTIFIC AMERICAN Sup- 
PLEMENT, No. 
office and from all newsdealers. 


STEAM PUMPS FOR ALL PURPOSES. 


Send for new illustrated Catalogue. 


Hall Steam Pump Co., 


91 LIBERTY ST., 
New York. | 


SHAFTING DEPARTMENT Couplings, 


EDISON MACHINE WORKS. 


Hangers, Shafting, Pulleys. 


SEND FOR CATALOGUE. 


Salesroom 19 DEY STREET New York, | Hlectro-Dynamic Company, 


© 1887 SCIENTIFIC AMERICAN, INC. 


594. Price 10 cents. ‘To be had at this |. 


time 7 ELECTRIC LICHT 
Best Plain or Colored LANTERN SLIDES. 


L. J. MARCY, 1604 CHESTNUT &ST., PHILADELPHIA. 


SCIENTIFIC BOOK 
CATALOGUE, 


RECENTLY PUBLISHED. 


Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address On application. 

MUNN & CO., Publishers Scientific American, 


361 Broadway, New York. 


FAC-SIMILE copies obtained to an unlimited extent in 
indelible black by the 


copying apparatus, equal to the 
FE C LIP S E finest lithographic work, 
Specimens free. 

FELIX F. Daus & Co., 21 Beekman Street, New York. 
Wishing to open business with India, please send price 
lists of real aluntinum gold jewellery, and all sorts of 
fancy goods, curiosities, and latest novelties, scientific 


instruments, and toys, ete. toeM. KANE & COM- 
PANY, 134 Kal 


PER PROFIT & SAMPLES FREE 

to men canvassers for Dr. Scott’s 

CENT Genuine Electric Belts, Brush- 

es, etc. Lady agents wanted for Electric Corsets. Quick 
sales. Write at once for terms. Dr. Scott, 842 B’way, N.Y. 


udevo Road, Bombay. 


ELECTRIC LICHT AND POWER. 


Edco System of Arc and Incandescent Lighting. Direct 
or in connection with the Storage Batteries 
of the Electrical Accumulator Co. 
Dynamos, Motors, Lamps, Batteries, and General Elec- 
trical Supplies. 
Carter St., Philadelphia, 


DECEMBER 31, 1887. ] 


Srientific American, 


433 


NEW AND IMPORTANT 


Technical & Scientific Books, 


JUST READY. 


—_o— 


BRA NNT.—A Practical Treatise on Animal and Yeu: 
etable Fats and Oils: Comprising botb Fixed and Vole 
atile Oils, their Physical and Chemical Properties, 
the Manner of Extracting and Refining them, und 
Practical Rules for Testing them; as well as the Man- 
ufacture of Artificial] Butter, Lubricants, includin 
Mineral Lubricating Oils, etc., and on Ozokerite. - 
ited chiefly from the German of Drs. Karl Schaedler, 
G. W. Askinson, and Richard Brunner, with ad ditions, 
and Lists of American Patents relating to the Ex- 
traction, Rendering, Refining, Decomposing, and 
Bleaching of Fats and Oils. iy, William T. Brannt, 
one of the Editors of ‘The Techno-Chemical Re- 
ceipt Book.” Illustrated by 244 engravings. In one 
volume, 8vo, 739 pages. 

re $7.50, by mail, free of postage, toany address in the 


2 An illustrated circular of 8 pages, quarto, giving the 
full Table of Contents of this volume will be sent free of 
aes to any one in any part of the world who will apply 

etter. 


OSBORN.—A Practical Manual of Minerals, Mines, 
and Mining: Comprising Suggestions as to the Locali- 
ties and Associations of all the Useful Minerals, Full 
Descriptions of the Most Effective Metbods for both 
the Qualitative and Quantitative Analyses of each of 
these Minerals. and Hints upon the Various Opera- 
tions of Mining, including Architecture and Construc- 
tion. By Prof. H. 8. Osborn, LL.D. Illustrated by 
I7lengravings. Onevol., 8vo, 368 pages. 

Bg 4.50, by mail, free of postage, to any address in the 
2" An illustrated circular,4 pages, 4to, giving the full 

Table of Contents of this volume, Twill be sent Free of postage 

to any one in any part of the world who willapply by letter. 


SLOAN E.—Home Experiments in Science for Old and 
Young. A Repertory of Simple Experiments with 
Home-made Apparatus, including Mechanics, General 
and Molecular Physics, Soap Bubbles, and Capillarity, 
with Detailed Instructions in the Necessary Mechani- 
cal Operations, and Iilustrations of the Experiments 
and the Apparatus. byt O’Conor Sloane, A.M., E.M.. 
PheD.; Illustrated by 97 engravings. One vol., 12mo, 261 
pages, elegantly bound in scarlet cloth, gilt. 

Price $1.50, by mail, free of postage, to any address in the 


orla. 
Ge An illustrated circular, 4 pages, 4to, giving the full 
Table of Contents of this volume, will be send. free a postage 
to any one in any part of the world who willapply by letter. 


—— 


RECENTLY PUBLISHED. 
BRANNT-WAHL.—The Techno-Chemical Receipt 
Book. Containing Several Thousand Receipts,covering 
the latest,most Important, and most Useful Discoveries 
in Chemical Technology, andtheir Practical Applica- 
tion in the Arts and the Industries. Edited bhiedy 
fromthe German of Drs. Winckler, Elsner, Heintze, 
Mierzinski, Jacobsen, Koller, and Heinzerling, with 
additions by William Pr Brannt, Graduate of the Ray~ 
al Agricultural College of Eldena, Prussia, and Wil- 
liam H. Wahl, Ph.D. (Heid.), Secretary of the Franklin 
Institute, Philadelphia, author of "“ Galvanoplastic 
Manipulations.” Lllustrated by 78 engravings, in one 
volume, over5')) pages, 12mo, closely printed, contain- 
ing an immense amount and a great variety of matter. 
Elegantly bound in scarlet cloth, gilt. 
Price $2.00, free of postage, to any address im the World. 
G&A circular of 32 pages, showing the full Table of Con- 
tents of this importani ke, sent Dylmal free of postage to 
gny one inany part of the world who will furnish his ad- 


1 The above or any vf owr Books sent mail free o. 
Postage, at the publication prices, to any gras ae fe 
world. 


2 Our New Revised Descriptive Catalogue of Practt- 
cal and Scientific Bovks. 80 pages, 8v0, and our other Cata- 
logues and Oirculars, the whole covering all of the branches 
of Science applied to the Arts, sent free and free of postage 


to any one in any partof the world who will furnish his | 


address. 


HENRY CAREY BAIRD.& CO., 
Industrial Publishers, Booksellers, and- Importers, 


810 Walnut St., Philadelphia, Pa.. U. S. A. 


HOME MANAGEMENT 


Spons’ Household Manual: a treasury of Domestic Re- 
ceipts. With full instruagions for the most healthfw 
and economical arrangement of every department. An 
every-day book for the careful housewife. 998 pa es, 
With 230 illustrations. Price $3.00, express prepaid. De- 
scriptive circular on application. 

E. & F. N. SPON, 35 Murray St., New York. 


USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, ofall classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CO., 361 Broadway, New York. 


SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known, 
Invaiuabie for blowing 
Church Organs, running 
Printing Presses, Sewing 
Mi im lousehotds. 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, Electric 
Lights, Elevators, etc. It 
needs little room, no firing 
up, fuel. ashes, repairs, ene 
gineer. explosion, or delay 
no extra insurance, no coal 
pills. Is noiseless, neat, 
compact, steady; will work 
mat any pressure of water 
above 15 Ib.; at 40 1b. pres- 
sure has 4-horsé power.and 
- "capacity up to 10-horse 
power. Prices from $15 to $300, Send for circular to 
THE BACKUS WATER MOTO: CO., Newark, N. J. 


2000 Fine Black copies of Writing, Drawing, Music. 


FAST AUTOMATIC corres 


Works automat- 
ically with wonderful 


gregision and rapidity, 
PAST ACTOMATIO CO., 2 New Chambers St., N. ¥. 


— he vl n An l 


MA 
A ae j 


sc OTT 
HE THIRD 


inches marked by eighths on the large blade; oil-temper- 
@d, rather hard, made for severe use. The small blade is 


MAHER & GROSH, 40 8 Street, Toledo, Ohio. 


OUR PRIDE. The Pattern Maker. Has two 


one to please mechanics. Ebony handle, me- 
tal ends. . Price $1.00; but for 30 
HED 
Hf 


OM 


Hl 


days we will sell 4 for $3.00, 

post-paid. Remit in what 
BLO ister > i8 most con- 
venient. 
Send for our 
48-page il- 
lustrated 


: Ss Bell you one 
Br nats iad % knife, you 
will buy of 


SIND FoR" 
CES, CATALOG, UE 


Mention uns paper. 


CHARTERS GAS ENGINE. 


The safest, most reliable and economical Motor in 


existence. 
Independent of Gas Works and Machines. 
So it can be used anywhere. 


2to 25 H. P. 
aN Makes its Own Cas 
\" AT COST OF ABOUT 


65 cents per M Feet. 


A Saving of 25 to 85 per cent 
guaranteed Over all other Gas 
Engines. 

Chicago Agent: H. H. LATHAM, 

"42 Dearborn Street. 

New York House: 
12 Cortlandt Street, 


Williams & Orton Mfg. Co. 


P. 0. Boxi4g. STERLING, ILL. 


OUR PETROLEUM LANTERNS HAVE THE FINEST LENS 
AND THE LAMPS ARE UNRIVALLED FOR, 
POWERFUL WHITE LIGHT. — 
CHOICE STOCK OF 
VIEWS, COLGRED 


FIRE-BRICK.—BY R. A. COOK, A.M, 


An interesting description of the mining of fire clay and 

the manufacture of fire brick at Mt. Savage, Marvland 

where is located one of the largest establishments in 

the countr devoted to this industry. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 538. Price 

iy conte: To be had at this office and from all news- 
lealers. 


CEO. w. mARBLE, Sole Manue 
facturer of THE ACHE WRENCH. 


The best. made, all steel, and warranted, 8 sizes. | 
28 to 82 South Canal Street. Chicago, U. 8. A. 


BARNES’ NEW 
Patent Velocipede Grinding and 
Polishing Machine. 


For grinding and polishing Cutlery, 
Jewelry, Ornamental Wares, Skate 
Grinding, etc., etc., as an accessory to 
or for a distinct business, a large profit. 
with small outlay. Outfits of Foot 
Power Machinery for practical shop 
service in Wood and Metal. Cata- 
logue free. 


W. F. & John Barnes Co., 
1999 Ruby St., Rockford, Ill. 


“= COMPLETE STEAM PUM 
"41 ONLY SEVEN DOLLARS 
DEMAND THIS PUMP 
OF YOUR ‘ 
CEALER 


OR WRITE” 
is US FOR PRICES.: 
Van Duzen’s PATENT 


VaNDUZEN & Tir Tt. 


SOLE MAKERS 
INCINNATI, 


TH 
ime. 


———S> 
= 
=——— 4 


GOLD MINING MACHINERY. — DE- 


seription of scme new mining planta constructed in 
England for use in the Transvaal, Austria and Rungary. 
With 10 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 593. Price 10 cents. To be had at 
this office and from all newsdealers. 


»GOULDS & AUSTIN, 


MANUFACTURERS, 
40 et 167 & 169 
< 
e LAKE STREET. 
<e5" EXCLUSIVE 
uw ant 
ao" TERRITORY 
myncor GIVEN TO 
Pr ACTIVE 
S: AGENTS, 
ee e 
wet 


_PHOTO-ENGRAVING PROCESSES.— 


The“ Washout” process. The swelled gelatine process 

Ful) details of edch, Contained in SCIENTINIG AMBTCr- 
CAN SUPPLEMENT, No. 61:2. Price 10 cents. To be had 
at this office and from all newsdeale 


An unequale 


Steam! Steam!) 


We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 


A Large Lot of 2, 3 and 4-H. Engines 


With or without boilers, low for cash. 


B. W. PAYNE & SONS, 


Box 15, Hlmira, NW. JZ. 


WATERBURY MALLEABLE IRON COMPANY, 
WATERBURY, CONN. 


MALLEABLE- 
GRAY tron 
CASTINGS. 


FITTINGS for STEAM, GAS & WATER. 


oR MAGIC LANTERNS 


(; OIL LAMPS HAVE NO EQUAL 


AND 


\MlEWS or au SUBJECTS 


EASTERN PRICES GUARANTEED 


SEND FOR CATALOGUE 


L.MANASSE 
8&8 MADISON STCHICAGO ILL 


PERFECT 
NEWSPAPER FILE 


The Koch Patent File, for preserving pewspapers, 
magazines. and pamphlets. has been recently improve 
and price reduced., Subscribers to the SCIENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 

ce of this paper eavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. Necessary for 
every one who wishes to preserve the paper. 


Address MUNN & cO., 


Publishers Scrm#“TIFIc AMERICAN. 


CONSUMPTION, oanieceres 

troubles Cured 
Alate discovery. Sample bottles free with treatise containing 
directions for home treatment. Give express office. 


DR. WM. F. 6. NOETLING & CO., East Hampton, Coun, 


~g DYKE'S BEARD ELIXIR 
El Forces Hoary Moustache, Massive Whis- 
kers, and Hair on Baid Heads in 20 to 30 
days. Tha only remedy, Extra strong. 2or 


¢ 2, Bi 3pkgs.doit. We prove this or pay $100.00. 
@ 


4 A RAED Just think, we send $1 size Pkgs. for 25c. 
of 4 pbgs,cach $leise, mailed for 48c.in stamps. Smith Mfg. Co. Palatine, Ilse 


for DE by Pecr’s Par. Iupnovep ~ 
Cusnionerp Ean Drums, 
the ‘Whispers heard distinctly. 

Comfortable, invisible. Illustrated book & proofs, FREE. Address 


or call on F. HISCOX, $53 Broadway, N.¥. Name this papers 


GAS ENGINES. 


Best in principle, workmanship, and materials. 
small Motor adapted to all uses. 
‘When the motor is not at work, the expense of running it ceases. 
Simple, Safe. Economical, Dura 
a sizes: 1 H. P. 1 n power, 
ese Engines are especially suited for Gasoline Gas for country use, 
send for 


PULLEYS, HANCERS, 
FRICTION CLUTCHES. 24 Park Fiace. 


le. No extra insurance. 
4g H. P., 1 man power, and Dental Engine. 


Titustrated Catalogue. 


ECONOMIC GAS ENGINE COMPANY, 


Gffice and Salesrooms 


34 DAY ST. N.Y. 


THE CHEAPEST AND REST 


*, 6? PARK PLACE, NEW YORK: 


cea Senin anette 
a ENGRAVING FOR ALL ILLUSTRATIVE AND 
L y - ADVERTISING PURPOSES 


~ HAITI RIGS NOR SALE 


APPARATUS FOR BUILDING 


WONGRETE BUILDINGS AND WALLS. 


County Rights, $50. State Rights, $500. 
See descriptive notice in SCI. AMERICAN, May 22, 1856. 
Send for circulars. Ransome,402 Montgomery St., S.F’.Cal. 


MODELS SMAI1, CASTINGS, GEARS, 


PATTERNS, etc. H. A. GEER, 
« 189 Washington Street, Chicago. 


OIL ENGINES, 


For Printers, Steam Yachts, 
pumping water,sawing wood, 
makin 
ters, 


ice-cream, Carpen- 
echanics. 1to5 H.P. 
Fuel, Kerosene. No dust. 
Automatic in fuel and water 
supply. Illustrated  Cata- 
logue free. Mention SCIEN- 
TIFIC AMERICAN. 


SHIPMAN ENGINE CO. 
92 Pearl St., Boston, Mass. 


COLEMAN COLLEGE, 


National Patronage, Best Facilities, 
Best course of Business Training, Short- 
est Time, Lowest Rates, No Vacation. 
Address, H. COLEMAN, Pres. 


: SUPERIOR 7 
Stationary Engines 


4 with Plain and Automa- 
tic Cut-off. Vertical and 
Horizontal. 
# Penna. Diamond Drill Co., 
Birdsboro, Pa. 


PROGRESS MACHINE WORKS, 
A. & F. BROWN, 
IN. y. 


'Shafting and Gearing, ext Machin 


THOS. WOOD & CO, 
22d and Wood “ts., 
Philadelphia, Pa. 


le Machinery, 
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A PAIR OF SHOES costing ten dollars is 
a good thing, but a pair of JAMES MEANS’ 
$4 SHOES and SIX EXTRA DOLLARS in your 
pocket are better. These Shoes are sold by wide- 
awake retailers in all parts of the country. 


You cannot afford to do without them. 


srereg JAMES MEANS’ 


THE 
VERY 
Ask forthe James “& BEST 
Means $2 Shoe for Boys MADE. 


Shoes from our celebrated factory are sold by the 
best retailers throughout the United States, and we 
willplace them easily within your reach in any State 
or Territory if you will send us a postal card, men- 
tioning THE SCIENTIFIC AMERICAN. 


JAMES MEANS & CO., 


41 Lincoln St., Boston, Mass. 


TRE AMERIGAN BELL TELEPHONE C0, 


95 MILK ST. BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
“th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


Proposals for, Tools for the Navy Yard, 

Brooklyn, New York.—Navy DEPARTMENT, 
WASHINGTON, D. C., November 25, 1887._Sealed propos- 
als will bereceived at this Department until 12 0’ 
noon, on Monday, the sixteenth day of January, 1888, at 
which time and place they will be opened in the pres- 
ence of attending bidders, for furnishing tools and ma- 
terials required Sy the Bureau of Construction and Re- 
pair, and for the delivery of the same at the Navy Yard, 

rooklyn, New York. Printed schedules particularly 
describing the tools, blank forms on which proposals 
must be made, and all other information essential to 
bidders can be obtained by regular dealers in, or manu- 
facturers of, the articles required, on application to the 
Commandant of said Navy Yard. Proposals must be 
made in duplicate, and enclosed in sealed envelopes 
marked “‘ Proposals for Tools for the Navy Yard, Brook- 
lyn, New York,” and addressed tothe Secretary of the 

avy, Navy Department, Washington, D.C. All bids 
must be Bocompanied by either plans or descriptive cuts 
of the principal tools which the dealer offers to furnish, 
The Secretary of the Navy stcscivesthice tisht to -reicet 
any Or all bids, in whole or in part, as,in his judgment, 
the interests of the Government may require. - 

D. B. HARMONY. Acting Secretary of the Navy. 


Prgporals for Machine Tools for the Ordnance 
Gun=Shops.—NAVY DEPARTMENT, WASHINGTON, 
D. C., November 2, 1887.—Sealed pra osals will be re- 
ceived at this Department, unti o’clock noon, on 
Thursday, the 5th day of January, 1888, at which time 
and place they will be opened in the presence of bid- 
ders, for furnishing the necessary material and labor 
and_ constructing eleven (11) 6-inch gun lathes and one 
(1) slotter, and forthe delivery and erection of the same 
in the Navy Yard, Washington, D. C., in accordance 
with plans and specifications, copies of which, together 
with all other information essential to bidders, may be 
obtainedat the Bureau of Ordnance, in this Department. 
Proposals must be made in duplicate, in accordance with 
forms which will be furnished on application to the 
Bureau of Ordnance, and enclosed in envelopes marked 
‘“‘Proposals for 6-inch Gun Lathes and Slotter,” and 
addressed to the Secretary of the Navy, Navy Depart- 
ment, Washington, D.C. The Secretary of the Navy re- 
serves the right to reject any or all bids, as, in his 
judgment,the interests of the Government may require. 
D. B. HARMONY, Acting Secretary of the Navy. 


roposals for Machine Tools for the Ordnance 
Gun-Shops.—Navy DEPARTMENT, WASHINGTON, 
D. C., November 2, 1887.—Sealed proposals will be re- 
ceived at this Department, until12 o’clock noon, on 
Thursday, the Ist day of March, 1888, at which time and 
Jace they will be opened in the presence of bidders, 
or furnishing the necessary material and labor and 
constructing sixteen (16) 16-inch gun lathes, and forthe 
delivery and erection of the same in the Navy Yard, 
Washington, D. C., inaccordance with plans and specifi- 
cations, copies of which, together with all other intor- 
mation essential to bidders, may be obtained at the 
Bureau of Ordnance in this bepartment. Proposals 
must be madein duplicate. in acqordance with forms 
which will be furnished on application to the Bureau of 
Ordnance, and enclosed in envelopes marked * Propos- 
als tor 16-inch Gun Lathes,” and addressed to the Sec- 
rotary of the Navy, Navy Department, Washington, D.C. 
The Secretary of the Navy reserves the right to reject 
any or all bids, as, in his judgment, the interests of the 

Government may require. 

D. B. HARMONY, Acting Secretary of the Navy. 


LEAD SMELTING.—A FULL DESCRIP- 


tion of the Lewis Bartlett process, by William Ramsay ; 
illustrated with 9 engravings. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 593. Price 10 cents. 
To be had at this office and from all newsdealers. 


The §cientific American 
PUBLICATIONS FOR 1888, 


The prices of the different publications are as follows: 


RATES BY MAIL. 


The Scientific American (weekly), one year . 


The Scientific American Supplement (weekly), one 
year, . : A ‘ % é 


The Scientific American, Export Edition (monthly) 
one year, - ane ‘ - 5.00 


The Scientific American, Architects and Builders 
Edition (monthly), one year, . é . Si . 


COMBINED RATES. 


The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition, .  . - ‘ . 5. 
The Scientific American, Supplement, and Archi- 
tectsand Builders Edition, . . . . . 9.00 
Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 
MUNN & CO., 361 Broadway, New York. 


c AT A R R H positively cured by the great German 


Remedy. Sample pkge. and book for 
dctsz,instamps. E. H. MEDICAL CO., East Hampton, Conn. 


$3.00 


434 


Scientific American. 


{DECEMBER 31, 1887. 


BHodvertisements. 


Enside Page, each insertion - - - 75 conte 2 line. 
Back Page, each insertion - « - $1. a lin 

The above are charges per agate hne— eeotae eight 
words per line. ‘This notice shows the width of the line, 
and is set inagate type. Engravings may hedd adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as ‘Thursday morn- 
ing to appear in next issue. 


MMAMMOT RUBBER BELTS 


SPECIALTIES IN 


PAINTS 
—/For ENGINES, TOOLS 


A PLAIN ‘BRACE, ‘A RATCHET BRACE 
A DRILL BRACE, ALL IN ONE. 


Material, Style, Finish, Durability, in 
allrespects this Brace is warranted to be 


= and General Machinery, 


2-PECORA PAINT CO. 


the best in any market. Sent by mail, 
postage paid by us, on receipt of $3.00. 
Most Hardware Dealers will furnish it at 
the same price. MILLERS FALLS 
CO., 93 Reade Street, New York. 


INO: LUTTE AETRES fea Hitt 
( ) STAR HACK SAW U 


This Saw is very much harder than a file, and will cut 
Iron and Steel almost as readily as wood. ‘One saw Will 
cut off a tar of half-inch round iron eighty times, ora 
bar of untempered steel forty times. It cuts ten times 
as fast asa file, and at one-tenth the cost. As it cuts | 
everything, it aur _ most of the sawing required about | 
a house, shop, ‘arm. The Frame is made of Steel, 
polished and Rickel Plated, and willface the saw in four 
different directions. Frame and 12 Saws sent by mail on 
receipt of $1.50. Hardware dealers will furnish them at 
the same price. All genuine goods are marked with a 
Star, and bear our name— 


Millers Falls Co.., 


93 Reade St., New York. 
ATCHMAKER 


Before baying. send for Price List of 
Whitcomb Webster Foot- 
Wheel and eae Hable of Equivalents. 
American Wetch Tool Co., Waltham, Mass. 


Bargains in Belting. 


Ihavea large lot of Rubber Belting that I am selling at 


77% 
‘per cent. discount from regular list prices; write for sizes. 


JOHN W. BUCKLEY, 
Rubber Goods for Mechanical Purposes, Hose, Belting, 
Packing, Gaskets, Tubing, Rubber Belts, Cotton Belts, 
Leather Belts. 


156 South Street, - - NEW YORK. 


TOOLS. FOOT POWER 


MACHINERY. 
Scroll ‘Saws, Saw Blades, Carving 
Tools, Lathes, Formers, Mortisers, 
Planes, Bits, and all TOOLS used 
in Hontse Building, in the Shop and 
Factory, or on theFarm. Send 4c. 
in stamps for postage on large illus. 
catalogue, showing reduced prices 
on Tools, ete. Don’t buy until you 
see Our list and prices. 


5J. Wilkinson Co. 
77 State Street, Chicago, Til. 


RIGHTS FOR SALE, 


Patent for Making Sand Paper. L 
witn perfect. success. res: 
YORK, PA. 


Rubber Arena 


JOHN H. CHEEVER, Treas. 


Made In sections three feet long. 


LOG K Box 178, 


C 


«SILEX FLINT 


New York Belting and Packing Ch. 


PIPE COVERINGS. 
STEAM PIPES, BOILERS, 


Asbestos Specialties, Fibre, Braided Packing, Mill Board, Sheathing, and Cement, 


CHALMERS-SPENCE CO., 419 to 425 Eighth St., New York. 
Branches: BOSTON, PITTSBURCH, PHILADELPHIA, CHICACO. 


: THE BRIDGEPORT WOOD FINISHINC CO 4 | 


G.M.BRE!INIG. Acenr, Principal Orrice AT wanuractory NEW MILFORD, CONN. 2 


NEW YORK OFFICE,96-98 MAIDEN LANE. 
. CHICAGO OFFICE & WAREHOUSE @I! EAST RANDOLP 
WHEELERS PATENT Woop F'ILLER.__ 
JFREINIGS LITHOGEN SILIGATE Pant 
LITHOGEN PRIMER, WOOD STAINS 


PAMPHLET GIVING DIRECTIONS FOR FINIS 


150 North 4th Street, 


PHILADELPHIA, PA. 
SEND FOR CIRCULAR A. 


NATIONAL STEEL TUBE CLEANER 


For Cleaning Boiler Tubes. 


15 PARK ROW, New York. 


FIRE-PROOF NON-CONDUCTING 
COVEBINGS FOR 


Endorsed by the best Engincera, 
BH COHALMERS-SPENCE CO 
8th St.. New York. Branches: Pittsburgh, Bos- 
fa EOhioneo. Philadelphia. 


H. W. JOHNS’ 
ASBESTOS: 
COVERINGS. 
Por Furnaces, Hot-Air Pipes, etc. 

; FIRE-PROOF. NON-CONDUCTING. - 
33% of Fuel Saved. Mas no Odor. 


All of the heat is carried to points desired and 
.not wasted in cellars and flues. 


H. W. JOHNS M’F'G CO., 
87 MAIDEN LANE, NEW YORK. 


Gear Wheels and Gear Cutting.—1 make g to 


AND ALL HOT SURFACES. 
Easy to apply; Ilght and cheap. 


MANUFACTURERS OF 


anD FELDSPAR. 
G HARO WOOD FREE TO ANY ADDRESS. 


gue. 
___ G0. B. GRant, 68 Beverly St., Boston, Mass. 


Address JOHN A. ROEBLING’S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


WORK! NG MODELS 


d Experimental Machinery, Metal or Wood, made to 
oraae by J. F. WERNER, 62 ter Street, New York. 


MAGIC LANTERNS 


every nabjont “t T PUBLIC EXHIBITIONS, co, 

wot ry et te bie business for aman with ilo} Sate Also, 
anterns br Amusement, 152 page talogue frets 

MCALLISTER, Mig. Optician, 49 Nassau StogNaYe 


And ST 


PHOTOGRAPHIC OUTFITS. 
Catalogues FREE. 
Ww. H. WALMSLEY & CO,, 
PHILADELPHIA. 


PRINTING INKS. 


“Scientific American” is printed with CHAS 
ENEU JOHNSON & CO.’S INK. Tenth and Lom- 


1 pichscaras OPERA GLASSES, SPECTACLES 
i 


Wanted 50,000 Suwyers and 

Ss AWS Lumbermen to send us their SAW s 
toll adress for a copy of Emerson’s GF" Book 

A of Weare first to introduce NATUR- 
AL eerie Pe heating and tempering Saws 
with wonderful effect upon improving their 

Wovatis ert foughness, enabling us to reduce 

rices. 
s° EMERSON; ait & CO. (Ltd.). 
Beaver Falls, Pa: 


sSwikt RUNNING EMERY WHEELS. 


THE ORIGINAL SOLID VULCANITE 


EMERY WHEELS. 


Run Easy and Safe, Cool and True,ismore Durable, hence Cheaper, 
A Trial will convince you of this. 
aan’ ay 


rk Belting and Packing Co. 
ri Row, New Work. 


THE FISHRILE » CORLISS ENGINE, 


COMBINING A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 
Fishkiil Landing Machine Co., Fishkill-on-Hudson, N. Y. 


Roor’s NEW WATER-TUBE STEAM BOILED [ae 


SAFE! ECONOMICAL! DURABLE! 


Recently adopted by the BRUSH ELECTRIC LIGHT CO. 
at Louisville; the EDISON ELECTRIC LIGHT CO., 
Detroit; and the COLUMBUS EDISON ELEC- 
TRIC LIGHT CO., Columbus, Ohio, 


For Iustrated Catalogue of New Boiler, address 


,ABENDROTH & ROOT MANUFG. CO., 


28 Cliff Street, New York. 


MATS, PionRUGATeD, RUBBER MATTING 
> Also, RUBBER STAIR TREADS. 


Take none but the genuine. All our goods are stamped 
Hh Avoid Imitations, 
PERFORATED RUBBER OFFICE MATS, with Safety Initials. 


New York Belting and Packing Co. 
15 PARK ROW, NEW YORK. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
WARRANTED BEST PUMP MADE FOR ALL 


THE SITUATIONS. 


DAVIDSON STEAM PUMP CO. 


PRINCIPAL OFFICE, No. '77 LIBERTY STREET, NEW YORK. 


ADAMANTINE SHOES and DIES for STAMP MILLS 
Si ROHN, Prositent. or Break at shank. CHROME STEEL WORKS 


C. P. HAUGHIAN, Vice President. BROOK IAYN, N. Y. 


“Wi TAA MICMIN 


Se eae 


f Yb 


Ss bard Sts., Phila.,and 47 Rose St., opp. Duane St., N. Y. 
HYDROSTATIC PRESSES, 
Engines, Boilers. Castings, 
i| or S aC iner ICE-MAKINC MACHINERY, 
WM. TAYLOR & 60NSs, 
28-89 Adams St., Brooklyn, N. Y. 


THE PENBERTHY INJECTOR. 
A&A FAIR PROPOSITION. 


As every injector is tested by the manufacturers before it leaves the factory, we 
know that, if properly-connected and instructions are carried out, they cannot fail 
to work. The manutacturers offer to pay the expenses of any man to go to 
their factcry, and $10 per day while there, if the injector does not work, 
provided it has not been misused. JENKINS BROS., 71 John St., N. Y.; 105 Milk 
Street, Boston; 13 South Fourth Street, Philadelphia; 54 Dearborn Street, Chicago 


‘We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued to Eli W. Blake, June 15th, 1858, togeth- 
er with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May lith 
and July 20th, 1880, to Mr. 8. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence ot Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 


FARREL FOUNDRY AND MACHINE CO, Manufrs., Ansonia, Conn. 
COPELAND & BACON, Agents, NEW YORK and PHILADELPHIA. 


IMPROVED HOISTING ENGINES 
Also SUPERIOR BOILERS. 


Specially Adapted for Hoisting, General Manufacturing and Mining 
Purposes. 300 Styles and Sizes, and over 4,000 in use, 


LIDGERWOOD MANUF’G CO. 
96 Liberty Street, New York. 


H ALROBERS se 


MANUFACTURERS’ AND . 
OLE U. S. AGENT MONCRIEF’S SCOTCH CAUCE CLASSES. 


MACHINISTS’ SUPPLIES. 
THE DUC ELEVATOR BUCKET. 
FULL ROUND AND PARTIAL STRAICHT FRONTS. 


IRON CLAD MEG, CO., 22 Cliff St., New York. 


It should be used by EVERYBODY dealing with percentage for mercantile pu: 


ses—not Bank Discount. 


A praqmical means of rapidly It gives at a glance the net o: Fost paid, $3.00 

Teaching absolutely’ accurate re- any sum at a great range of dis- Ww LADD, 

sults without the mental wear counts, simple and complex, and 35 Chambers St. 
of ye it is accurate, ou and practical. New York. 


AD D:sS: I SCOUNT 
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